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IS
Historical.
The first systematic subdivision of the Coccidae was attempt-
ed "by Signoret in 1868, He divided the group into four subfamil-
ies; the Diaspidae , Brachyscelidae , Lecanidae, and the Coccidae.
During the same year Targioni-Tozzetti published his work, the
Jtidii oulle Cocciniglie" , in this publication four subfamilies
are also described, however, the work of this writer differs from
that of Signoret v§ in that he has divided the family into the
Ortheziniae
,
Coccinae, Lecaninae, and the Diaspinae.
Little was done towards arranging tables for the classifica-
tion of the family after this time until Haskell published in
the " Transactions of the lew Zealand Institute", Vol. 28, 1895,
the results of his study of the family. In this work he divides
the Coccidae into the following subfamilies: the Diaspidiniae
,
Lecaninae, Hemicoccinae , Acanthoooccinae
,
Dactylopinae
,
Idiococcinae
,
Monophlebinae , and Brachyscelinae
•
In August, 189 6, Professor T. D. A. Cockerell published a
check list of the Coccidae, in the Bulletin of the Illinois State
Laboratory of Uatural History, Vol. 6. In this work he divides
the family into ten subfamilies; the Monophlebinae, Porphyrophinae
,
Coccinae, h.emieoceinae
,
Ortheziinae, Asterolecaniinae
,
Brachyscelinae, Idiococciinae
,
Lecaniinae, and Diaspinae. Three
years later the same author published in the Canadian Entomologist,
Vol. 31, " Tables for the Determination of the Genera of the
Coccidae". In the later work this writer has included his former
subfamilies Hemicoccinae
,
Idiococcinae, and Asterolecaniinae in
the Coccinae; the Brachyscelinae are included in the Tachardiinae
,
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1THE GO CGIDAE OF ILLINOIS.
1. IIEROPUOTIOH.
»icale insects, mealy bugs and bark lice, as they are com-
monly called, belong to the family Coccidae of the order Hemiptera.
This order includes three suborders; the Heteroptera or true
bugs; the Parasitica or lice; and the Eomoptera or plant lice,
leaf-hoppers, and scale-bugs. This latter suborder contains
forms that show a very wide departure from the true homopterous
typej the Coccidae are perhaps the most highly specialized
family of the suborder. The Heraiptera have an incomplete meta-
morphosis, that is, after leaving the egg they do not undergo
a complete change of form. Yet one finis in the Coccidae a very
wide divergence from this type of transformation. In fact,
entomologists are not agreed upon the type of metamorphosis of
the male coccid. About ten per cent of the writers of this
subject say that the male coccid has a complete metamorphosis,
or undergoes a complete change of form after hatching; while on
the other hand, the remaining students of the family contend that
the transformation is incomplete and that the males have an in-
complete metamorphosis. Since there is a complete change in
the body form of the insect and since the wings are developed
from wing-pads, one might have reasons for thinking that the
metamorphosis is complete. The eyes of the adult male coccid
also show a distinct change of form from the nymphal eyes; this
characteristic might also be taken by some students of this family
as being an indication of complete metamorphosis.
However .there are exceptions to these types in other species
of the family, and one would have reasons equally as good for

2saying that the transformation is incomplete. Whether scientists
wish to accept the incomplete type of metamorphosis for the group
as a whole and consider those forms which have an apparent com-
plete transformation as more highly specialized, or vice-versa,
is not the purpose of this study. But for the sake of clearness
we shall in this paper consider the metamorphosis of both male
and female of this family as being incomplete.
Before going further into this study, let us take a brief
resume* of the suborder Homoptera. The suborder includes insects
that have a somewhat triangular head and a rostrum which arises
from the hinder nart of the lower surface. The mouth-parts are
to
formed for piercing and sucking, and are attached adjacent^.,the
first pair of legs. They usually appear as a slender pointed
rostrum arising at the base of a shorter pointed upper lip or
labrum. This rostrum consists of a fleshy, jointed sheath which
encloses four bristles. Two of the bristles represent the man-
dibles and two the maxillae. The rostrum proper is formed by a
modification of the lower lip or labium. The antennae are awl-
shaped and consist of only a few segments, the eyes are usually
compound, and ocelli are frequently present. There is usually a
distinct constriction between the head and the thorax* The
thorax bears five pairs of appendages ; three pairs of legs which
have tarsi consisting of three segments, two pairs of wings which
are usually membranous. The name of the suborder is derived from
two Greek words: homos same; pteron , a wing. That is the wings
are of the same thickness throughout.

3Families of The Homoptera.
The Homoptera is usually divided into nine families as
follows
:
Gicadidae.- Insects with three ocelli, and the males usually
possessing musical organs. The members of this family are usually
large and possess wings that are entirely membranous.
Fulgoridae.- Insects in which only two ocelli are present,
the males are without musical organs, and the antennae are inserted
on the sides of the cheeks and below the eyes. This family con-
tains the lantern flies.
Cercopidae.- The members of this family have two ocelli,
the males are without musical organs, and the antennae are inserted
in front of and between the eyes. The prothorax is not prolonged
above the abdomen. The hind tibia is armed with one or two stout
teeth and the tip is crowned with short spines. This family in-
cludes the spittle-insects or frog-hoppers
•
Jassidae.- In this family the members also have two ocelli
present, the males are without musical organs, and the antennae are
inserted in front of and between the eyes. The prothorax is not
prolonged aoove "che abdomen. The hind tibia have a row of spines
below, but are without teeth. These insects always have a rather
slender body. The family includes the leaf-hoppers
.
Membracidae .- The ocelli in this family may or may not be
present, but when present are always twc in number, the males are
without musical organs, and the antennae are inserted in front of
and between the eyes. The prothorax is prolonged into a point or
horn above the abdomen. The family includes the tree-noppers
•

4Psyllidae.- The psyllids usually have three ocelli present,
the compound eyes are iDrorainent and globular. The antennae are
present, they are usually very prominent and thread-like and con-
sist of nine or ten segments . The rostrum arises between the
prothoracic legs, and is "borne on the ventral surface of a some-
what triangular- shaped head. These insects have three pairs of
legs, the tarsi of which have two segments. The roetathoracic
legs are fitted for jumping. The psyllids have two pairs of
rather delicate and transparent wings. The members of this family
are commonly known as jumping plant-lice, and resemble a very
small cicada.
Aphididae.- The members of this family usually possess
three ocelli, and compound eyes which are prominent and globular.
The antennae are attached on the front of the head and consist of
from three to seven segments. The rostrum arises between the
first pair of legs, it varies greatly in length, but is always
composed of three segments. The wings may or may not be present,
but when present always consist of two pairs and are very delicate,
transparent, and contain a few simple veins. The first pair of
wings is always larger than the second pair; the two wings of
each side are usually connected by a compound hook which is a
part of the hind wing and fits into a pocket on the caudal margin
of the fore wing. The legs are long and slender and are not
fitted for jumping. The tarsi consist of two or three segments.
On the dorsal surface of the sixth abdominal segment, in many
species, there is a pair of tubes througn which a wax-like

5material is excreted. These tubes may be entirely absent in
some genera, while in others they may be very highly specialized.
The members of this family are commonly known as aphids or plant-
lice. These insects are quite well known and may be found on
nearly all kinds of vegetation in all parts of the country.
Perhaps the most common form we are acquainted with is the green
aphid. These are minute, soft, green bodied insects having long
legs and antennae. As a rule, these aphids may be found in
abundance on nearly all of our house and field plants. Among
our common species are found both winged and wingless forms.
Aphids excrete a substance commonly known as honey-dew. This
substance is excreted from the posterior end of the alimentary
canal. Where plant-lice are numerous the honey-dew is sometimes
produced in such great quantities that it forms a glistening
coat on the leaves and branches of the host plant. Honey-dew
is eaten by ants, bees, and wasps; hence one generally finds
great numbers of ants near an aphid colony. In addition to the
honey-dew some species of aphids secrete a white waxy substance
which is usually scattered over the body; in some genera, how-
ever, thi3 powder may be collected so that it forms large
flocculent and downy masses.
Most plant-lice exhibit a very remarkable mode of develop-
ment, and the species vary widely in the details of their trans-
formations, however, the following generalizations may be made.
There are several distinct forms in each species, each one
of these forms plays a peculiar part in the life history. If
one should examine a colony of plant-lice during the summer

6months, there would usually he found a very large number of
wingless individuals, these are the female aphids* which reproduce
without the intervention of the males. Entomologists call this
stage of the insect the wingless agamic form. Upon a study of
these forms it will be found that in many cases the females give
birth to living young, instead of laying eggs. Since this is
true, the process of reproduction becomes so rapid that it would
be disasterous to the life of the colony; for the host plant
would be destroyed and the individuals starve if another form of
the species did not arise. But at various intervals young are
produced which are winged, thereby providing for the spread of
the species. This winged form consists of females, and is known
as the winged agamic form. These migrate to a new locality and
in turn produce females of the wingless agamic form, hence, we
have a new colony of aphids formed. When the supply of food be-
comes low or cold weather sets in, there is produced a generation »
of males and females known as tne sexual forms. The males may or
may not be winged but the females are never winged. These sexual
forms pair and the female produces one or two eggs which are
known as the winter eggs. In the spring an agamic female hatches
from these winter eggs and this female is termed the stem mother
since she is the stock from which the summer generation springs.
This peculiar method of the reproduction of wingless agamic forms
is often called budding. Not only do plant-lice vary in their
vary
methods of reproduction, but they alsj}/ im their manner of living
and in their habits. Certain species burrow in the ground and
live on the roots of plants, while other forms live exposed on

7the tender shoots and leaves of their host.
Aleyrodidae .- The members of this family have compound eyes,
which are oval in form and are located on the sides of the head.
The antennae are present, they consist of seYen segments, and are
inserted in front of and between the eyes. The rostrum arises
between the prothoracic legs, it is short and consists of three
very distinct segments. The head is triangular in form and is
bent downward so that it appears to be on the ventral surface of
the body. There is a distinct constriction between the head and
thorax. The thorax bears five pairs of appendages; two pairs of
wings, and three pairs of legs. The wings are always present in
both male and female, they are long, slender, and membranous;
both of their surfaces, as well as the body itself is covered with
a wax-like powder which renders them opaque • The wings are carried
horizonally v/hen at rest and their inner margins never overlap.
The legs are always present, and they bear tarsi consisting of
two segments. The wax cornicles are wanting.
The young aleyrodids show two very distinct nymphal stages.
The First Nymphal otage.- The insect has a greenish glossy
appearance. Neither the eyes nor the ocelli are present. The
antennae are wanting. The rostrum is present and is very distinctly
segmented. There is no indication of a head, consequently, the
constriction between the head and the thorax is wanting. The
wings and legs are also absent. The body is oval in form.
There is no wax-like secretion present at this stage. On the caudal
portion of the insect there is a distinct opening known as

8the vasiform orifice. This orifice is always present and.
characteristic of the family.
legs
Second llymohal stage During this stage of development they
and the antennae are absent. The mouth-parts are the same in this
stage as in the first nymphal stage. There is no indication of a
head and the thorax is also wanting. The wings and legs are want-
ing, however, one finds indications of the developing appendages
of the adult. The body form is plump and is some larger than in
the preceeding stage. The wax secretion is present and comes
from a -series of pores arranged around the margin of the body in
the form of plates which tend to fasten the insect to the host
plant. The vasiform orifice is always present in this stage.
The members of this family show a very great resemblence to the
Coccidae and until recently were classified as such. In their im-
mature stages they resemble a species of the genus Lecanium,
but in their mature stages they exhibit such a great difference
from the coccids, that the group has been seperated as a distinct
family. The adults are insect -like in form; having three main
body divisions; head, thorax, and abdomen.
Coccidae.- This family shows the most remarkable variation
from the true liomopterous type. The wings of the typical Homop-
tera are carried roof-like, that is, they slope upward and inward
and their inner margins meet above the middle of the back and do
not overlap. In the Coccidae, however,we can judge this char-
acter only in the winged males, and in these the wings are carried
horizonally above the back of the insect- when they are at rest.
Furthermore, the wings are not only carried horizonally, but they
7x
•i
9frequently overlap each other. This is a very distinctive char-
acter of the Heteroptera, or true hugs; and is found in no other
family of the Homoptera.
Adult male coccid.- The eyes of the adult male coccid have
undergone a remarkable change. The true eyes have apparently dis-
integrated and formed a series of simple eyes ranging in number
from two to sixteen. These small eyes resemble ocelli, and might
easily be mistaken for them; however, upon a detailed study they
are found,. not to be ocelli, but single simple eyes. Their position
on the head varies among the subfamilies. In some cases where
they are very few in number they may all be located on the dorsal
sarface of the head; in other cases they may be distributed upon
the dorsal, ventral, and lateral surfaces. The antennae ate prea-,
ent and consist of seven to ten segments, and are inserted upon
the cephalic aspect of the head. The rostrum is very small, and
the mandibles and maxillae are wanting. There is a distinct con-
striction between the head and the thorax. The thorax bears five
pairs of appendages; three pairs of ..legs, one pair of wings, and
a pair of club-shaped organs known as halteres; these are pro-
bably derived from the second pair of wings. These halteres are
provided with small hook.-like bristles which fasten into a pocket
on the caudal margin of the front wings . The front wings are
very delicate, membranous, and contain a very few simple veins.
While the above generalizations as a rule are true, nevertheless
a few apterous male forms have been found and described. Uew-
stead lists the male of 3PonsaolomMa frayi ni i . in Vol. II, of
his work," The Monograph of 3?he British Coceidae", while in
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Vol. 23, " Transactions of The Hew Zealand Institute", pages 8,9
Maskell gives the following list of apterous male coccids:
Aspidiotus (?•) saballs
,
Comst., Second Cornell Uni. Rep. 67.
Chionaspis salicis, Linn., Bouehe otett. Ent. Zeit., lt!84,294 #
Chionaspis fraxinus , oig., Hewstead.
Chionaspis alnl
,
3ig., Newstead.
Chionaspis dysoxli
,
Mask.,Hew Zealand Trans., Vol. 22, 163.
Leucaspis pusella, Low Wiener Bnt . Zeit., Volu2, 1893.
Ericoccus (
A
cantho c o oous ) aceris ,LBw. Wiener Ent. Zeit.,
Vol. 2, 1883.
Lecanium hesoeridum, Moniez Comptes de 1 'Academy des Sciences,
Feb., 1887.
Ericoccus hoheriae, Mask., Hew Zealand Trans., Vol. 23.
Sometimes only rudimentary wings are found in the following forms:
Gossyparia ulmi
,
Sig., Essai sur le Cocc, 320.
tt
Lechia zelandica, Mask., ITew Zealand Trans., Vol. 23.
The legs are alwyys present, the metathoracic legs are not modified
and the tarsi always consist of one segment and a single claw.
However, an exception occurs to this in the genus Ollifiella des-
cribed by Professor Cockerell, and in the genus Exaereptopus ; in
these two cases the tarsi have two segments. The cornicles are
always wanting.
Adult female coccid .- In the female coccid the eyes may or
may not be present, but when present they are always simple and
two m number. The antennae may or may not be present, but when
present they always consist of a very small number of segments, or
they are represented by a small tubercule. The rostrum arises
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between the prothoracic legs; the mandibles and the maxillae are
very well developed* There is no constriction between the head
and the thorax. The wings are never present; the legs may or may
not be present, when present ,they rarely project beyond the margin
of the body. The tarsi always consist of a single segment armed
with a single claw. The body-form varies in the different sub-
families from a globular to a very thin plate-like structure.
The females are usually provided with a series of wax glands and
it is from these that the waxy substance is secreted. The plan
or the arrangement of the gland orifices, and their secretions
varies among the subfamilies. The females in some species are
active throughout life; while in others they become fixed to the
surface of the host and do not move after the first nymphal stages
The vasiform orifice is always wanting.
First. lymphal stage.- in this stage of the development the
eyes may or may not be present , but when present they are always
simple. The rostrum arises between the prothoracic legs and bears
the well developed mouth-parts. The antennae are always present
and are provided with rather long, stiff setae. The head is
present but there is no constriction between the head and the
thorax. The wings are never present; while the nymph always has
three pairs of long legs which are provided with long setae. The
body form is generally oval, and in comparison to the length of
the legs is very small. The abdomen at this stage is distinctly
segmented.
.Second •i^mphal .stage.- During this stage in the develop-
ment of the female the eyes are present as in the first nymphal
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stage. The antennae are wanting or are represented by a tuber-
cule. The rostrum and the mouth-parts remain ad in the first
nymphal stage. There is no further modification of the head. The
wings are not present, and the legs have become very much shorter,
in comparison with the size of the body. The segmentation of the
abdomen is much leso distinct.
The number of moults and nymphal stages varies among the sub-
families. In the subfamily Diaspinae the males become quiescent
at the end of the second nymphal stage, while in the Erriococcinae
tney do* not become quiescent until the third nymphal stage, and
in the Monophlebinae quiescence begins during the fourth nymphal
stage. The period between tne nymphal stages is spoken of as the
period of moulting. About the time the male nymph goes into the
quiescent stage it spins a cocoon of wax filiaments about itself
and then moults or casts its skin, after this the nymph becomes
quiescent. During the period of quiescence there appears a great
transformation in the insect, it looses its mouth-parts, its legs
and antennae are developed externally, wing-pads also begin to
insect
appear externally and gradually the quiescent/ takes the form of
an insect pupa. In a short time it emerges from the quiescent
as
stage^an adult cocoid. The life history and the degrees of
specialization of certain parts are quite noticable between
various groups of the family, thereby affording a systematist a
good basis for dividing the family into subfamilies.
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and the Porphyrophorixiae are included in the Margarodinae
. While
it will he noticed that Professor Cockerell has combined some of
his former subfamilies, he has nevertheless, presented three
additional subfamilies, the Conchaspinae
, Tachardiinae , and the
Margarodinae
.
The subfamilies, then, that he describes are:
Ortheziinae, Monophlebinae
, Margaro&inae; Conchaspinae, Diaspinae,
Tachardiinae, Lecaniinae, and Coccinae. Hence, it will be seen
that in this later work Professor Cockerell has decreased the num-
ber of the subfamilies b£ two.
During the same year that Professor Cockerell published his
Check List of the Coccidae"
, Mr.B.S. Green published his work
The Coccidae of Ceylon 1 '
. In this work Mr. Green divides the
family into the following subfamilies: Conchaspinae, Lecaniinae,
riemicoccinae, Dactylopiinae
, Tachardiinae, Coccinae, Idiococcinae
,
Brachyscelinae, Ortheziinae, Monophlebinae, and later in the fifth
volume of this work he divides the Dactylopiinae into the
Dactylopiinae and the Astreolecaniinae
.
In I960 Hewstead published his work, " A Monograph of the
British Coccidae". In this work Mr. Hewstead bases the division of
the family on the characters of the adult male insect, and describes
twelve subfamilies, namely; Diaspinae, Conchaspinae, Lecaniinae,
Brachyscelinae, Ortheziinae, idargarodiinae, Hamicoccinae
,
Dactyl-
opiinae, Tachardiinae, Idiococcinae, Coccinae, and Monophlebinae.
In the same year Kuwana published tables for the identification
of the Coccidae in his work on" She Coccidae of Japan". Euwana des-
cribes five subfamilies, however, he divides these subfamilies into
tribes. It is evident from his work that this writer did not think
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the characters used "by some of the previous writers were of suffi-
cient importance to warrant their separation as siibfamilies •
This writer describes the following subfamilies: Monophlebinae
;
Margarodiinae which he divides into two tribes, the Margarodini
and Xyloooccini; Coccinae which he divides into four tribes, the
Asterolecanini
,
Kermesini, Eriococcini, and Dactylopini; the
Lecaniinae, and Diaspinae
.
In 1903 Mrs. M. B. Fernald published the first catalog of
the family, " The Coccidae of the World" , and in this work she
divides 'the family into nine subfamilies. In her work she also
bases the distinctive characters on the adult male insect. The
subfamilies she describes are Uonophlebinae
,
Margarodiinae
,
Ortheziinae, Phenacolaachiinae , Conchaspiinae , Daotylopiinae
,
Tachardiinae, Coccinae, and Diaspinae.
From the foregoing resume of the division of the family one
can easily see that entomologists are not at all agreed upon
the number, and the characters for dividing the family into sub-
families. It is beyond all doubt that a more detailed study of
specimens that have been prepared in a more modern way, I refer
to the use of stains), will disclose a number of characteristics
that will tend to clear away some of the doubt that is in the
minds of the students of the family. In this paper, however, the
writer will follow the subdivisions as proposed by :irs. Fernald.
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II, OBJECT
.
The original object of this study was to identify the Ooccidae
of Illinois, and as far as possible, to determine the number of
species and their distribution tnroughout the state, also to iden-
tify the host plants upon which each species occurred. But owing
to the fact that nearly all of the specimens collected were members
of the subfamily Diaspinae, the study has been confine i almost
wholly to this subfamily. It was not the original intention of the
writer to include in this study any of the green-house species, but
owing to the rather common occurrence of some species, a few of the
more common forms have been studied. In addition to the above
stated object, the writer had in mind to devise some means, if
pociciible, to make the study of the members of this family less dif-
ficult and more accurate.
III. MATERIALS
.
Collecting and preserving the specimens.- Specimens of scale
insects were collected at large over the state during the summer
months of 1913, 1914, 1915, and in the early part of 1916 at which
time the writer was engaged in nursery inspection for the Office
of the State Entomologist. It would seem, therefore, that practic-
ally all of the species of coccids, at least those that are of
economic importance, would be contained in such a collection. The
specimens were removed from the host plant and sealed in small
specimen envelopes. On these envelopes the locality, owner of the
host, the host plant, the extent of the infestation, the date of
collection, and the collector were written. The specimens were
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then packed in empty cigar boxes. When these boxes were full,
three of four napthaline balls were placed in eacji box and the
covers were then firmly fastened. The napthaline balls T.vere used
to insure the specimens against the destructive work of museum
pests. The specimens were then stored away until a further study
could be made.
°ther materials.- One who wishes to make a detailed study
of this family must have a complete laboratory equipment, includ-
reagents and microscopes. A Leitz binocular was used in preparing
the mounts studied in this work, while for a more detailed study
of the insect, a Leitz compound microscope with three objectives
and a complete set of oculars was used.
In addition to the above stated materials, a student of this
family must have an unlimited reserve of patience and perserver-
ance, for the classification of the Coccidae fe^a small problem
and requires the most accurate observation of minute details.
IV . METHODS AED TECHNIQUE.
Treating .- Before a detailed study, that is a microscopic
study, of any coccid can be made it is necessary to clean them.
During this process all of the soft parts of the body, together
with any waxy or greasy secretions that may be present must be
removed. This leaves only the chitin which is more or less trans-
parent. Specimens may be treated in the following manners:
Choloform method.- This method does not destroy the soft
parts of the body, for the choloform only dissolves the wax that
may be present on the external surface, clears the tissues of the
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body and also the thinner parts sufficiently to make them trans-
parent. The method has the. disadvantage in that it leaves the
thicker parts opaque; moreover, specimens that are dry and shrunken
cannot he successfully treated oecause the choloform does not
cause any swelling of the specimen. However, this method has the
advantage of requiring & very small amount of handling! the speci-
mens
,
for they are1 simply placed in the choloform and allowed to
remain there until they are sufficiently clear and then mounted in
balsam. Since choloform is missible in balsam, the specimens can
be mounted at once.
Glycerin-v^lly method.- This method is of little or no
practical use in the laboratory; however, it is useful when one
desires to make mounts in the field, for, it admits of a quick
preparation. The method can be used to best advantage only with
live specimens; however, dryed specimens may be treated if they are
boiled in water a few moments to soften them. Specimens to be
mounted in this manner are placed on a microscope slide and near
them is also placed a small particle of glycerin- jelly , the slide
is then gently heated over an alcohol lamp allowing the jelly to
surround and completely penetrate the specimens, then a cover-glass
is pushed down upon them. The cover-glass should be pushed down as
firmly as possible, for in doing so the specimens are flattened out
and made more nearly transparent. The method has the advantage
of being easily used in the field, and of requiring that the
insects be handled but a very little for one does not need to use
alcohol, xylol, or balsam. But on the other hand, it is of little
or no use with any of the coccids except the members of the sub-
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family Diaspinae
•
Caustic potash method.- This method admits of two modes of
procedure the fast and the slow.
Specimens that are to be prepared by the fast method are
placed in a cold ten per-cent solution of potassium hydroxide.
This solution is then heated gently, or it may even be boiled. The
heating tends to hasten the process of cleaning; however ^ there is a
great possibility of the specimens being distorted, some of the
minute hairs of the pygidial fringe may be broken off, consequently
the preparation will be of no taxonomic value. In using this meth-
od, one needs to treat the specimen for only a few moments in the
in the potassium solution; however, it seems that the disadvantages
of this method are so much greater than its one advantage, the
economy of time, that it should not be used unless one is in great
haste and does not care for a carefully preserved specimen. After
the insects have become sufficiently clear, tney should be thorough
ly washed in two or three changes of distilled water, after which
they are ready to be dehydrated.
If one chooses to prepare the specimens by the slow method,
a few cubic centimeters of cold ten percent potassium hydroxide
are pored into a watch-glass, the specimens are placed in this
solution and allowed to remain there until they are sufficiently
cleared for study. This process may require only a few minutes
in some eases, while in others it may require two or three weeks.
After the specimens are sufficiently clear they should be removed
from the potassium hydroxide and washed in distilled water as in
the fast method. The specimens are now ready for dehydration.

EO
ihe potassium hydroxide destroys all the parts of the body ex-
cept the cutieular covering; hence, when one studies a specimen pre-
pared in this manner, he is in truth studying only the skeleton of
the insect.
Other methods.- There are several other methods of cleaning
insects, however, I shall only mention them. They are the beech-
wood-creosote method, the sulfuric-ether method, the alcohol method,
and the acetic-acid method. These are only short cuts and should
not be used if one wishes to make a close and detailed study of the
specimens
.
Staining. - If one wishes to stain the specimens, it can be
done, to the greatest advantage, at this point of the preparation.
I
The process of staining will be treated at length later in this
paper
•
Dehydration
.
- After the specimens have been thoroughly washed
and stained, they should be dehydrated. This is best accomplished
by allowing them to remain in a ninety-five per cent, or, still bet-
ter, absolute alcohol for an hour or so. This process removes all
of the water thar may oe present in the specimen.
Clearing. - After the process of dehydration is complete, it
is necessary to treat the specimens with a solution that is missible
in both alcohol and balsam, since the specimen is to be mounted in
balsam. Many substances may be used as clearers, but in my experi-
ments and work, carbol-xylene has given the best results. This
clearer is prepared in the following manner
:
Carbolic acid crystals 1 part.
Xylene 3 parts .

21
This preparation was then set aside to be used as the occasion
demanded. Carbol-turpentine , oil of cloves, and oil of winter-
green may also he used as clearers ; hut they have not given as
good results as the carbol-xylene • In order to clear the specimen
most successfully , the dehydrated insect should he put in a watch-
glass containing carbol-xylene and allowed to remain there at
least an hour. There is little danger of leaving the -specimen in
the clearer too long. After this process is completed the speci-
men is ready to he mounted.
Mount ing. - In this process the specimen is removed from the
watch-glass containing the carbol-xylene and placed on a micro-
scope slide which has been moistened with a few drops of the
clearing solution. Then without allowing the specimen to become
dry a cover-glass which has been moistened with xylene-balsam
should be dropped upon the insect, this cover-glass must then be
pressed down firmly. The prepared mount is now ready to be set
aside to dry. The slides were then labled and numbered, and the
data on the specimen envelope' w*s- carefully recorded under a
number corresponding to that on the slide and specimen envelope.
The slides were then stored in a regular microscope slide case,
containing one hundred preparations, to await further study and
to be identified.
Remarks
.
- Mounts of scale insects, no difference by what
method they are prepared, should always be made as thin as possi-
ble, inasmuch as they admit of greater ease of study and the use
of high power micros cop j|^pb jectives . In transferring the specimen |i
from one solution to another or placing them on a slide
,
a pair of
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forceps having a fine curved point j has been found to "be the best
instrument to use. .fith these forceps the specimen may be re-
moved with a small portion of the fluid between their points. In
specimens that have been handled in this manner there is the
minimum danger of their being mutilated*
Y. STAIUIITG,
Up to the present time the practice of staining Goccidae in
toto as an aid to taxonomic study has not been adopted in this
country; nor, has it been practiced to any great extent in 3urope
an countries. ITewstead mentions the use of stains in his " Mon-
ograph of the Coccidae of the British Isles", and in the prepar-
ation of his specimens he used a stain whenever it was possible.
Mr. E. 3. Green, another English student of this family, also
mentions the use of stains in his work The Coccidae of Ceylon"
He says, " I would strongly recommend the staining of all the
more delicate objects. Unexpected characters will often be re-
vealed by this means and it will help to clear up many doubtful
points. If there is any question about the number of joints in
the antennae, or the hairs on the anal ring, the addition of a
stain will usually make them perfectly distinct."
Both Green and Hewstead were pioneers in the use of stains
so far as the writer has been able to ascertain and their work
shows that they were not able to get the heavier parts to take
the stain," especially is this true in the case of the pygidial
fringe. In their work they used an alcoholic solution of Qraw-
shaws ilagenta,' however, Green recommends the use of any of the
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aniline dyes or even red ink. It will tie seen that both of these
writers have divided the family into more permanent subfamilies
than any worker who studied the family before them, their con-
temporaries, or with one or two exceptions, "those who have studied
the family since the publication of the above named works. This
of course may be due to many causes,' but it would not be out of
place to account for part of theifc success, at least, to their
use of stains.
Most attempts to stain the chitinous covering of insects, as
a whole or in part, have given but very little permanent success,
Ohitin is a very difficult substance to color and in fact only a
few of the ordinary stains will effect it. In most cases where
the chitin does take the stain there is a general complaint that
the color fades, or, on the other hand, that it is not bright,
clear, and definite,
atains .- In his work with the Cocci dae the writer has ex-
perimented with three staining substances, picric acid, safranin,
and saurefuchsin. All of these materials gave a fair degree of
color, however, it was not. permanent.
Picric acid.- A stock solution of this stain was prepared
as follows
:
Picric acid crystals 2^ grams.
Absolute alcohol 100 cc.
This solution was then set aside to be used as the occasion de-
manded. In using this stain the process of dehydration and stain-
ing were combined and equal amounts of the solution and alcohol
were used. The specimens were allowed to remain in this solution
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two or three hours, then they were transferred to the carbol-
xylene clearer. Picric acid gives the specimens a light yellowish
green color,' however, it produces a rough ground stain and affords
but little contrast. It does not color the marginal spines or
plates, hence, its chief value is only that of a ground stain.
Safranin.- A stock solution of this substance was made as
follows
:
Safranin 5 grams.
Absolute alcohol 100 cc.
In using this stain dehydration and staining were likewise com-
bined j one part of the solution and five parts of absolute alcohol
were used. The specimens were left in the solution at least two
hours and then removed and the excess of the stain was washed off
in absolute alcohol. Safranin is very soluble in alcohol and alsc
in carbol-xylene, hence, it is necessary to remove the specimens
from the wash alcohol as quickly as possible and the process of
clearing in carbol-xylene must be reduced to the minimum length
of time, which is about fifteen minutes, or otherwise all of the
stain would be washed out of the specimen. This stain colors
the chit in a bright carmine red/ it also colors the marginal
spines and plates. The gland orifices become quite clear and
distinct, while on the other hand the small tubularia are not
saffranin 1
distinctly colored. My experience with specimens stained with/
has been, that they fade out very quickly and the minute details
become very indistinct. In freshly stained specimens practically
all of the details are well enough colored to make a detailed
study of the specimen quite easy and accurate, but, a great deal
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of reliance cannot be placed upon the stain aa it becomes aged.
Sfiurefuchsin (Acid magenta).- In preparing a stock sol-
ution' of this stain the following formula was used:
Sfiurefuchsin 5 grams.
Ten per sent hydrochloric acid, 5 parts.
Distilled water 1<^0 cc.
Lee in his 11 Vade Me cum" 3ays of this stain, " This dye is
an 'acid' colour, and it is the soda salt of the di- or tri-sul-
phoconjugated rosanilin which exists as an acid in the compound,
and not to the soda". It is then very evident that the presence
of an alkali, even in minute quantities will impair the working
of this stain, and it is very important that all traces of the
potash should be removed. Thi3 requires that the specimens be
washed in three or four baths of distilled water. As a further
precaution to insure against the presence of an alkali, the hydro-
choloric acid was added. This acid will neutralize any of the
potash that may be present and throw it down as a potassium salt.
Sflurefuchsin is not highly soluble in either alcohol or earbol-
xylene , therefore j the specimens can be left in these solutions
a sufficient length of time to insure complete dehydration and
clearing.
The time required to stain the specimens varies, however,
thirty minutes are usually sufficient to give the proper degree
of color to most coccids. The ordinary acid-magenta or saur-
givej
fuchsin that can be obtained on the market/ya. color that has the
same difficulty as has the other substances referred to above in
thia paper, namely, that of fading. It gives a very distinct
ground stain, but the coloring in the structures of the pygidium
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of the subfamily Diaspinae faded out as the specimen became older.
This left the structures almost invisible, as they have approximate-
ly the same refractive index as the balsam in which they were
mounted. This stain is very advantageous when one wishes to make
a study of the specimens soon after they are mounted.
In order to overcome this apparent difficulty of the stain
fading, the writer carried on a series of experiments, the object
being to find if possible. some stain that would give a distinct
permanent color and at the same time as much contrast as possible.
In carrying out this experiment , all of the insects that were placed
in the same series received the same treatment in the same dishes
and at the same time, the only point of difference in the process
of preparation was that of staining.
The staining materials used were picric acid, magenta
or saurefuchsin, and aafranin, but the results obtained from the
use of picric acid and from safranin were in no way ao good ad
those obtained from the use of sfiurefuchsin. As a result of this
both the picric acid and safranin were discarded and practically
all of the experiments were made with the latter.
Before giving the results of the experiment, it will be nec -
easary to define the following terns that are to be used in the
tabulation of the work;-
Golor.- This refers to the uniform ground color of the spec-
imen.
Marginal contrast.- This refers to the contrast of the margin
of the insect with the balsam in which it was mounted.
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Degrees of marginal contrast.
7eak.- The contrast is weak when the fringe of
the insects did not take enough of the stair
to color them.
Muddy.- The contrast is spoken of as "being muddy
when the stain did not color the fringe
distinctly, that is, the color washed out
leaving the balsam also colored.
Strong.- The contrast is strong when the fringe
• took enough of the stain to make it distinct
and contra sty.
Internal contrast.- This refers to the contrast of the in-
ternal characters with the surrounding parts of the
insect
•
Degrees of internal contrast
Weak.- When the internal characters did not take
enough of the stain to make them clearly
defined, the stain is designated as "being
weak.
Distinct.- When the internal characters took enough
of the stain to make them clear and distinct
the contrast is designated as being dis-
tinct .
Overstained.- .Then the specimen took so much of
the stain that the internal characters were
rendered opaque, the specimen is said to be
overstained.

2b
Understained.- When the specimen did not take
enough of the stain in- order to show clear-:
ly and distinctly the internal characters,
the specimen i3 said to be understained.
Tabulation of the experiment with stains.
Experiment Ifo. 1.
The specimens were put into the following staining solutions.
Distilled water .....60 parts.
• Saurefuchsin stock solution 1 part#
Time 15 minutes.
Results .
Color Good.
Marginal contrast Strong.
Internal contrast.. TCeak.
Experiment Ho . la
.
She same staining solution as Ho. 1.
Time 60 minutes.
Results .
Color Good.
Marginal contrast. Strong.
Internal contrast Distinct.
Experiment Ho. 2.
Distilled water 60 parts.
Saurefuchsin stock solution 2 parts.
Time 15 minutes
Results .
Color Excellent.
Marginal contrast Strong.
Internal contrast Distinct.
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Experiment ITo. 2a
.
Staining solution the same as in Ho. 2.
Tine 45 minutes .
Results
Color Excellent
.
Marginal contrast Strong.
Internal contrast Distinct.
Experiment No. 3.
Distilled water 60 parts.
Sflurefuchsin stock solution 4 parts.
Time 15 minutes.
Results
.
Color Good.
Marginal contrast Strong.
Internal contrast • Poor
•
The specimen was decidedly overstained.
Bxper iment Ho . 3a
.
Staining solution the dame as in No, 3.
Time 35 minutes
.
Results
Color Good.
Marginal contrast Strong.
Internal contrast Poor.
The specimen was overstained.
Experiment No . 4
.
Distilled water 60 parts.
Saurefuchsin stock solution 1 part.
Ten per cent hydrochloric acid.... 1 part.
Time... 20 minutes.

Results
»
Color . .... Poor
Marginal contrast Weak.
Internal contrast Weak.
This specimen was understained
.
Experiment Ho. 4a *
Staining solution the same as in Ho. 4.
Time 50 minutes.
Results
.
Color Poor.
Marginal contrast Strong.
Internal contrast Overstained.
The specimen was decidedly overstained.
Experiment Ho. 5.
Distilled water «... 60 parts.
Sflurefuchsin stock solution. 1 part.
Ten per cent hydrochloric acid.... 5 parts.
Time 20 minutes .
Results
Color Excellent.
Marginal contrast.... Strong.
Internal contrast Distinct.
Results in this specimen were not uniform.
Experiment Ho. 5a.
Staining solution .the same as in Ho.. 5.
Time 45 minutes.
Results
Color Excellent.
Marginal contrast Strong.
Internal contrast- • <•«•« Overstained.
Specimen was decidedly overstained.
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Experiment No . 6
.
Distilled water 60 parts.
oaurefuchsin stock solution 2 parts.
Ten per cent hydrochloric acid 5 uarts.
Time 20 minutes.
Results
.
Color Excellent.
Marginal contrast , otrong.
Internal contrast Distinct.
Experiment go, 6a.
Staining solution the same a.3 No. 6.
Time 40 minutes.
Results
Color Excellent.
Marginal contrast Very strong.
Internal contrast Very distinct.
The staining in this specimen is perfect.
Experiment No . 7
Distilled water 60 parts.
Forty per cent formalin 2 parts.
oaurefuchsin stock solution 2 parts.
Time 15 minutes
.
Results
Color Poor.
Marginal contrast Very weak.
Internal contrast Very weak.
The specimen i3 decidedly understained
.
Experiment No. 7a.
Staining solution the same as No. 7.
Time 45 minutes.
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Results
.
Color • Good.
Marginal contrast Strong.
Internal contrast Distinct.
Experiment Ho . 8.
Distilled water... 60 parts.
Forty per cent formalin 4 parts.
SShirefuchsin stock solution £ parts.
Time .15 minutes •
Results
Color Poor
.
:.larginal contrast T.Veak.
Internal contrast T,7eak.
The specimen appeared muddy and not clear.
Experiment Ho . 8a
.
Staining solution the same as Ho. 8.
Time 40 minutes.
Results
Color Excellent.
Marginal contrast..... Strong.
Internal contrast Distinct.
In the above series of experiments the specimens treated with
the stain were Chionasois gleditsiae. This species has a very
thin body- wall and represents one of the most easily stained
dia^pids. The specimens treated were fresh; therefore , there was
no possibility of theii^oeing damaged by fungus or museum
pests
.
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Experiment Ho. 10.
Distilled water.*..... 60 parts.
Sfiurefuchsin stock solution 1 part.
Time.. 15 minutes.
Results
.
Color Weak.
Marginal contrast Weak.
Internal contrast Weak.
This specimen was not stained at all.
Experiment Ho. 10a.
Staining solution the same as Ho. 10.
Time 4t> minutes.
Results
Color Good.
Marginal contrast Strong.
Internal contrast Distinct.
Experiment Ho. 11.
Distilled water 60 parts.
Saurefuchsin stock solution 2 parts.
Time • 15 minutes .
Results
Color Good.
Marginal contrast Strong.
Internal contrast Distinct.
Experiment Ho. 11a.
Staining solution the same as Ho. 11.
Time 4t> minutes.
Results
Color Excellent.
Marginal contrast .......... • Strong.
Internal contrast Distinct
.
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Experiment ITo. 12
.
Distilled water 60 parts,
Sfiurefuchsin stock solution 4 parts.
Time .... . .... 18 minutes.
Results .
Color Good.
Marginal contrast......... Strong.
Internal contrast Poor.
The specimen was decicedly overstained.
Experiment Ho. 12a.
Staining solution the same as lo. 12.
Time 40 minutes •
Results
.
Color.. Good.
Marginal contrast strong.
Internal contrast Poor.
Specimen overstained.
Experiment Ho. 13.
Distilled water.. 60 parts.
Saurefuchsin stock solution 1 part.
Ten per cent hydrochloric acid......... 1 part.
Time.. 20 minutes.
Results
Color. Good.
Marginal contrast Strong.
Internal contrast Poor.
The specimen appeared to be muddy. ~
Experiment No. 13a.
Staining solution the same as in ITo. 13.
Time....... 38 minutes.
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Results
•
Color. Good.
Marginal contrast .Strong.
Internal contrast Distinct.
Experiment Ho. 14.
Distilled water 60 parts.
Saurefuchsin stock solution 2 parts.
Ten per 3ent hydrochloric acid 2 parts.
Time 20 minutes.
Results
.
Color Excellent.
Marginal contrast Strong.
Internal contrast... Poor.
Specimen overstained.
Experiment Ho. 14a.
staining solution the same as Ho. 14.
Time 35 minutes.
Results .
Color Good.
Marginal contrast Strong.
Internal contrast Poor.
Speoimen overstained.
Experiment 3Sfo» 15.
Distilled water 60 parts.
Saurefuchsin stock solution 2 parts.
Ten per cent hydrochloric acid 5 parts.
Time. 20 minutes.
Results x
Color Excellent.
Marginal contrast Strong.
Internal contrast "Very distinct
.
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Experiment No . 15a >
Staining solution the same as Bo. 15.
Time 35 minutes •
Results
.
Color Excellent.
Marginal contract Strong.
Internal contrast Poor.
Specimen overstained.
Experiment No. 16.
• Distilled water 60 parts.
Sflurefuchsin stock solution 4 parts.
Ten per cent hydrochloric acid 2 parts.
Time 20 minutes.
Hesult3
Color Excellent.
Marginal contrast Strong.
Internal contrast Distinct.
Experiment Ho. 16a.
Staining solution the same as ITo. 16.
Time 45 minutes.
Results
Color Excellent.
Marginal contrast Strong.
Internal contrast..... Poor.
Specimen overstained.
Experinnnt No. 17.
Distilled water 60 parts.
Ten per ?ent potassium hydroxide 4 parts.
Saurei'uchsin stock solution 3 parts.
Time • 20 minutes •
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Results
•
Color Very poor.
Marginal contrast 7eak.
Internal contrast Weak.
Experimant No. 17a.
Staining solution the same as No. 17.
Time 45 ninutes.
Results
.
•
Color. Hone
.
. Marginal contrast None .
Internal contrast None.
The specimen did not show any color whatever.
The specimens used in this series of experiments were
Chionaspis salicis-nigrae . This species has a very thick and
heavy bodyzwall and repre-a-ents one of the most difficult cocci is
to stain. The results of this series of experiments were im-
paired beeause the specimens were damaged by the presence of a
parasitic fungus.
Experiment No. 20.
Distilled water 66 parts.
Saurefuchsin stock solution 2 parts.
Ten per cent hydrochloric acid 4 parts.
Time 15 minutes.
Results
Color Good.
Marginal contrast Strong.
Internal contract Distinct.
Experiment No. 2("a.
Staining solution the same as No. 20:.
Time . 30 minutes .
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Results
•
Color Excellent.
Marginal contrast Very strong.
Internal contrast Very distinct.
Experiment ITo . 20b .
Staining solution the same -as No. 20.
Time 45 minutes .
Results
.
Color Very good. .
Llarginal contrast Very strong.
Internal contrast Very distinct.
Staining perfeot.
Experiment No. 21 .
Distilled 77ater 60 parts.
Saurefuchsin stock solution. 3 parts.
Ten per cent hydrochloric acid 5 parts.
Time 15 minutes*
Results
Color. . • Good.
Marginal contrast Strong.
Internal contrast Distinct
.
Experiment ITo . 21a .
Staining solution the same as Ho. 21.
Time 30 minutes
.
Results .
Color Excellent.
Marginal contrast Very strong.
Internal contrast Very distinct.
Staining perfect.
The insects stained in this series of experiments were the
Ps eudo coccus longisuinus . These insects are soft bodied and be
long to that group of scale bugs commonly known as the unarmored
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scales. The body wall of this species is very thin and delicate
and whe'n properly cleaned becomes nearly transparent, this makes a
study of the subfamily difficult. These insects were treated with
the same stain and in the same manner as were the members of the
genus Chionaspis.. Owing to the character of the body, wall of
this species, it is one of the easiest coccids to stain. In this
experiment only those formulae were used that gave a favorable re-
sult in the previous experiments.
Results Of The staining Experiments.
The specimens used in these experiments were taken from the
potassium hydroxide and washed in three changes of distilled water,
then they were treated with the stain. It will be seen from the
above results that in series Ho. I in which Chionaspis gleditsiae
,
a very thin walled coccid, was used the best color was obtained in
experiment So. 6a, and the staining formula was:
Distilled water w parts.
Sfiurefuchsin stock solution 2 parts.
Ten per cent hydrochloric acid 5 parts.
Time 40 minutes.
In series Ho. II in which Chionaspis salicis-nigrae , a very
thick walled heavily chitinized insect, was used. the best results
were abtained from experiments xio. 15 and 16. The formulae for
these solutions were,
Ho. 15 Ho. 16
Distilled water 60 parts 60 parts.
SSurefuehsin stock solution.... 2 perts 4 parts .
Ten per cent hydrochloric acid. 5 parts 2 parts.
Time 20 minutes 20 minutes.
This might lead one to believe that the amount of staining
solution used was not of importance; but) in experiment Ho. 16 the
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results obtained were not all uniform, some of the specimens were
decidedly overstained and none of them were understained; while, in
experiment -10. 15 none of the specimens were overstained or serious-
ly understained. The results in this series were not as good as
they might have been because the specimens were damaged by the
presence of a fungus.
In series ITo. Ill in which Pseudococcus longispinus , a very
thin walled unarmored scale, was usea. only those formulae were tried
that gave the best results in the preceeding experiments. In this
series all of the specimens were well colored, but, ITos. 20a and
21a gave decidedly the best results. The formulae used in these
experiments were
,
No. 20a. Ho. 21a.
Distilled water GO parts 6° parts.
oaurefuchsin stock solution 2 parts 3 parts.
Ten per cent hydrochloric acid... 5 parts 2 parts.
Time SO minutes 50 minutes.
In this experiment it will be seen that the only difference in
the staining solutions was one part of s&urefuchsin. The specimens
in 21a were all colored a deeper carmine tnan those in 20a,* how-
ever, specimens stained by both of the solutions show distinctly
all the characters used in the identification and classification of
the insect.
A little study of these formulae will show that the relative
thickness of chitinization of the body wall lias but little to do
with the amount of the stain required, for in the case of one of
the most heavily chitinizecl and the least chitinized of the coccids
the same ftssam strength of the staining solution gave equally as
good results, and the sixty parts of water, two parts of saure-
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fuchsin stock solution, and five parts of ten per-cent hydro-
chloric acid is strongly recommended for use in staining the
members of this family. The time limit should he a few minutes
longer in staining a heavily chitinized insect than one less
heavily chitinized. The results of the experiments show that
twenty to forty minutes are required to get a well stained speci-
men.
In experiments No. 17 and 17a in which the staining solution
was made strongly alkaline, it will he observed that the results
are worthless. This is due to the presence of the alkali which
caused the color to fade J in fact, when the specimens were re-
moved from the staining solution all the color had faded from the
solution in the watch-glasses.
Chemistry of otaining.- Most of the fading, if not all of it,
is caused by the presence of minute particles of alkali in the
specimen. To remove the alkali sufficiently ^that the working of
the stain will be unimpaired will require much more than the
customary three washings. The presence of an alkali was first
detected by finding small crystals of some substance, presumably
potassium chloride, in the specimens that had been treated with
hydrochloric acid. Then a test was made in which a specimen was
taken from the potassium hydroxide and .without washing ,was treated
acid
.
with hydrochloric/ This specimen, after being mounted, appeared to
be stuffed with small crystals, evidently of potassium chloride;
furthermore the specimen was rendered worthless for study. If one
removes the larger part of the potassium hydroxide by washing the
specimen, the small amount of crystals present do not at all im-
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.pair its study. By using a distinctly acid staining solution the
presence of these minute particles of alkali is insured against,
for, hydrochloric acid neutralizes the alkali and forms a salt and
water with it thus:
HC1 in excess +KOH ^£ SCI 4- HOH -f- HC1.
Potassium chloride is highly soluble in water, but, since all of
the water is removed during the process of dehydration there re-
mains nothing hut the small amount of potassium chloride and the
hydrochloric acid, oince there is an excess of the acid in the
specimen, it is then mounted as an "acid" specimen and sealed in
with balsam as an "acid" specimen,' therefore , the possibility of
its fading has been eliminated. This fact was proven by a study
of slides which were prepared early in the autumn of 1915. The
specimens that were stained in a neutral solution have become al-
most colorless, while others prepared soon afterwards and stained
in a strongly acid solution have retained their color and are now [
as bright carmine -red as when freshly removed from the staining
bath.
Characters Revealed 3y otains.- All of the characters that
are visible in an unsxained specimen and many characters that are
not at all plain or visible become very distinct in specimens that
have been properly stained. In the more generalized eoccids the
anal ring, its setae, and the rows of cell-like structures around
it, the number of joints in the antennae, the antenna! setae, the
abdominal labiae, and -he numerous wax pores, are made very distinct
and plain. In the more specialized eoccids the segmentation of
the body is distinctly shown. But most; of all, the internal

43
characters of zhe pygidium are colored so that they are the most
conspicuous objects on the specimens. The tubularia of the dorsal
pores and of the micropores are made visible, and it is possible
that this character may he of considerable taxonomic value. The
structure of the circumgenital gland orifices as compared with
that of the dorsal glands is clearly shown. In unstained specimens
the basal thickenings in most cases cannot be seen, yet, in a
stained specimen they are shown with a wonderful degree of clear-
ness. The shape and arrangement of these thickenings may be of
considerable taxonomic importance in the ganus Aspidiotus in which
they occur. The mollifications of the pygidial fringe are so clear-
ly shown that there can be no doubt as to the relation of the
various parts.
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VI.BXPLAffATIPU OF ,
In order to make the following descriptions clear, it will
be necessary, before describing the Illinois Coccidae, to explain
the terras that are to be usee in the descriptions. Two plates
representing the typical form of the body in Aspidiotus and Chion-
aspis will show the form of the pygidium, its parts, and their
identity. It will be seen from an examination of the descriptions
that the characters of the pygidium serve in a large way to deter-
mine the systematic position of the species.
The following technical terras have been used:-
Anus , Anal Opening.- The terminal opening of the alimentary canal.
More or less circular in form; located on the dorsal surfeee
of the body, however, the location varies, and it is usually
found on the fifth to the nineth segments.
Anal Lobes.- The anal lobes are projections of the "body-wall and
are found on either side of the anal opening in the Coccinae
and Eriococcinae
.
Anal Ring.- The anal ring is an oval or circular structure which
surrounds the anal opening in the more generalized subfamilies
of the Coccidae. It is usually composed of one or two rows
of cell-like structures.
Anal oetae.- The setae borne on the anal ring are the anal setae.
Basal Thickenings,- These are thickened places in the chitinous
exoskeleton of the insect. They are located mesad of the
anterior and posterior groups of circumgeni tal pores. They
have been found only in the genus Aspidiotus.
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Callua (pi. Calli).- These are chitinous thickenings, usually
four in number, forming a tranaverae row acroaa the pygidium
cephalad of the anus,
Cerari.- The cerari are spine-like structures found along each
lateral portion of the body in some subfamilies. They tend
to hold the body away from the hoat plant, thua providing
for an air supply.
Circumgenital Gland Orifices.- These are the openings of the
glanda arranged around the vaginal opening. They are
uaually arranged in groupa.
Doraal Pores.- The doraal pores are oval orifices, however, in
some species the orifices may be round. They are located
on the dorsal surface of the pygidium, uaually arranged in
more or leas tranaverse rows, each row consisting of two
groups, an anterior and a posterior one. The rowa are de-
aignated oy numoers beginning with the one neareat the
Part of
median lobes J__ the secretions which form the scales are dis-
charged from theae openings.
Sxuvia.- This ia the doraal integument of the early atagea
which haa been caat off at moulting. The caat off integu-
ment is fastened to the scale by wax threads. The upper-
most exuvia is called the first and the larger one underneath
it is called the second.
Gland Orifice.- The external opening through which a gland
emits its secretion is called a gland orifice.
Incisions.- These are the notches along the margins of the
pygidium. They are considered, by aone authors, as marking
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the position of the conjunctiva between the original seg-
ments of the pygidium* They are designated as follows; the
one between the median lobes is the first, the one between
the median and second pair of lobes is the second, the third
£$9 is the one between the second and the third lobes, etc.
Lobes.- The lobes are projections of the body-wall, they usually
mark the dividing line between the transformed segments of
the pygidium. Ihe lobes are designated as follows; the
pair at the posterior extrenity of the body is called the
median pair, and the pairs cephalo-laterad^them are numbered
second, third, and fourth as they occur.
Lobule.- One of the lobe-like structures of a lobe formed when
it is deeply incised.
Marginal Pores.- The openings of the marginal glands are called
the marginal pores. They are arranged around the margin of
the pygidium* their function is the same as that of the
dorsal pores.
Median Lobes.- These are the lobes located at the caudal extremity
of the body near the meson.
Median Incision.- This is the incision at the posterior extremity
of the body between the median lobes. This incision is
very distinct in Aulacaspis and Phenacaspis.
Micropores.- These are the small round pores located on the
posterior part of the pygidium of the Diaspinae; they are
much smaller than the dorsal pores
.
Paraphyses.- The paraphyses are heavy chitinous thickenings ex-
tending into the body -wall from the margin of the pygidium.
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Pectinae.- These are broad bifurcated, trifurcated, or poly-
furcated plates •
Plates.- The plates are projections of the body-wall 4 , they are
considered by some writers as being developed fron setae.
There is usually a gland orifice at their tips. The plates
are designated as the first or median, the second pair be-
tween the median and second pair of lobes', the third
.
between
the second and the third pairs of lobes, and so on. They
are represented by the following formula ;1^2; 1-2; 1-2; 1-2;
5-7 V
Pygidial Fringe.- This is a collective term and is applied to
the entire outline of the pygidium.
Pygidial Margin.- The pygidial margin is that portion of the
of
pygidium on each side cephalad^ the cephalic pair of lobes.
Setae of the Pygidium.- These are small hair-like structures on
the dorsal and ventral surfaces ,. those on the dorsal surface
are called dorsal setae and those on the ventral surface are
called the ventral setae.
Tubularia.- These are the chitinized ducts which lead from the
glands that supply the dorsal, marginal, and micropores of
the body. There are three distinct forms of tubularia as
follows
:
1. Tnose with long narrow ducts.
2. Those with long wide ducts.
3. Those with short and very wide duets.
Vaginal Opening.- The vaginal opening is the terminal opening of
the vagina, it is usually located cephalad of the anus on the
sixth segment.
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VII. CLARIFICATION OF TH3 COCCIDAB OF ILLINOIS.
This work is offered only as a partial list of the Coceidae
which occur within the state of Illinois. A large part of the work
has been done in the two genera Aspidiotus and Chionaspis. Species
of these two genera largely composed my collection of the Coceidae,
owing to the fact that most of the specimens were collected from
growing nursery stock. Practically none of the species infesting
our native trees and shrubs were collected. The species are arranged
beginning with the most generalized and proceeding to the most
specialized types.
Due to -the remarkable success with stains and the reve^lation
of new characters by the process of staining, attention should be
called to the fact that several new characters have been used in des-
cribing the species. These new characters were constant to a re-
markable degree in the same species and were very useful in differ-
entiating the species studied.
The basal thickenings are thickened places in the chitinous
exoskeleton of the insect, and have been found only in the genus
Aspidiotus. They are faintly visible in unstained specimens, but
they are very distinct and clear in a stained specimen.
The dorsal pores that have not been considered as being import-
ant by most students of this _amily
/
were found to lie very useful in
differentiating the species. The form, number, and arrangement of
these "orres are clearly snown in a well stained specimen.
In the chionaspis a series of small round micropores r?as dis-
covered within the circumgenital gland ring. The arrangement of
these pores and their relation to the anus is constant witnin a spec-
ies. This character may be of considerable taxonomie importance.
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The ducts or tubularia which extend^ from the glands to the
orifices are invisible in a specimen that has not been stained,'
but in a specimen that has been stained tney are rm?&& clearly
visiole, and the student is able to see considerable variation in
their form, arrangement, and numbers in the different species.
One thing that is especially noticable is that the more highly
specialized a member of the family is the longer the tubularia
become
•
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Pseudococcua longiapinua.
Dactylopius longiapinua, oig. Ann. 8oc, Ent . Fr , ( 5 )
5
1 lb75 ,306
.
Dactylopiua longispinus, Gkell
.
, Ann. Mag. I.H. (6) 16,1895, 61
Dactylopius adonidurn, uomst., Kept. U.S. Deut Agri.,1880, 341.
Dactylopius longispinus, lTews.,Jr. Roy. Hor. 3oo., 23,19^0, 29
.
Covering of Female.- Insect unarmored, "body soft, covered
Female.- Body color white or pinkish-yellow in living individ-
uals; convex; elongated, 2.50 to 3.10 mm in length and 1.40 to 2.10
mm in width; body distinctly segmented* each segment with a aeries
with eight segments, eighth segment the longest and the seventh one
the shortest; each segment with several short setae; legs long and
slender; trochanter with a group of pores on either side, also with
two stiff spine-like setae, one long "bristle-like seta, and many
smaller inconspicuous ones; the tibia about twice as long as the
tarai; lateral margin of the body with seventeen cerari ; a pair of
triangular lobes on the posterior end of the body; lobes with a
long slender seta at the apex; inner margin of each lobe with a
group of cerari, several short setae, and many wax pores; anal ring
not projected from the body, large, egg-ahaped, with aix long alen-
der setae; a aingle row of cella along the sides of the ring, rows
of cells on either side of the ring not meeting at meson, setae
outside of the ring of cells.
Hosts. This speciea is found on almost all of the common
green house plants
.
Specimens collected at Jhampaign and Bloomington were atudied.
It is found generally over the atate in greenhouaes
.
a
longer near posterior end of body; antennae

Locations where Pueudococcus longispinus was collected.
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Gossyparia ulrai
.
Gossyparia ulmi
,
Howard, Insect Life, 2, 1889, 34.
Gossyparia ulrai, big., An. de la doc. ant. IT. (5) 5, 1875, 21.
Covering of Female.- Insect with scale covering absent; dor-
sal surface of the body covered with a thin wax-like aecetion;
ovalj margin of insect completely surrounded with a "border of
white wax-like substance
.
Female.- 3od£ color dark orange to light red in living ind-
ividuals; elongated, oval, narrower in the posterior than in the
anterior region
,
convex, and £.50 to 4. no mm in diameter; distal
margin of the body with a pair of terminal lobes, elongated, sharp-
ly rounded at apex, with a long seta at the distal extremities: and
four shorter setae on the body of the lobes; anal ring cephalad of
the lobes; with eight long, stiff setae; segmentation of body in-
distinct; body covered with wax pores with spine-like gland tubes;
adult with three pairs of legs; short, slender, and small in
comparision to the size of the body; tarsi longer than the tibia;
antennae with six segments, the second the longest, and the fourth
and fifth the shortest; each segment except the sixth with two or
more setae, sixth segment with eight or ten long setae; a distinct
protuberance of the body on either side of the antennae.
Host. Ulraus araericana.
Specimens collected at Chicago and Bowmanville were studied.
This species does not commonly occur in Illinois,
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Parlatoria perigandii.
perigandii, Comstock, Rep. U.S. Dept. Agri . , 1880-81, 327.
perigandii/ Marlatt, Yearbook U.S. Dept. Agri., 1900, 270,
perigandii, Uewsteai, Mono. Br. Coccidse, 1, 1900, 143.
perigandii, Kuwana , Pr , Cal. Ac. Sci.
, (3) 3, 190£ f 78.
Scale of Female.- Scale circular to oval, convex, 1.50 to 1.90
mm in diameter; dirty-gray; exuvia located near tiie margin, light
yellow, naked; ventral oeale delicate.
Female.- Body color light range to yellow in living individuals/
circular to oval; pygidium broadly rounded and with three pairs of
lobes; median pair of lebes well developed, oroximal ends narrower
than the distal, distinctly notched on mesal and lateral margins,
and converging near the apex; second and third pairs of lobes slight-
ly smaller than the median pair, proximal ends narrower than the
distal, and with mesal and lateral margins distinctly notched; fourth
lobe rudimentary, produced into a spine-like projection; a pair of
pectinae between the median pair of lobes; two between the second and
third; three oetween the third and the fourth pairs of lobes; and
five laterad of the fourth nair of lobes; a dorsal seta, on the
slightly laterad
lateral base of each lobe ; ventral setae on the ventral surfa ce j
of the dorsal setae on the second, third, and rudimentary fourth
pairs of lobes; four groups of circumgenital pores; anterior laterals
six to nine pores, posterior laterals six to eight; two rows of
d/rsal pores located on the anterior cart of the oygidium, tubularia
short and wide; a crescent-shaped marginal pore between the median
pair of lobes, one between the median and second and one between the
second and third pairs of lobes, "uwo between tne third and the rud-
imentary fourth lojes, and two between the fourth lobe and the cep-
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halic margin of the pygidium; tubularia of marginal pores located
cephslr-mesad of their corresponding pores, ducts very short and
as wide as the lobes; a row of pores extends around the margin of th >
pygidium cephalo-raesad of the tubularia of the marginal pores, oval,
tubularia short and as vide as the pores.
Hosts.- Citrus trees.
Specimens collected at Mount Rosewood were studied.
This species is a southern insect and iw important in Illinois
only as a greenhouse pest.
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Aulacaspis rosae.
Diaspis rosae, Comst., Rept . U.S. Dept. Agri., 1880-81, 312.
Diaspis rosae, Smith, Bull. 159, l.J. Experiment St., 1902.
Diaspis rosae, Fortes, 22nd Rep. Ins. 111., 1903, 120.
Aulacaspis rosae, Uewstead, Mono. 3r. Coccidae, 1, 1901, 168.
Scale of Female.- Scale circular of nearly so, flat, 2.00 to
2.80 ram in diameter, white to yellowish color; exuvia eccentric,
light yellow, first nymphal skin exposed , second covered.
Female.- Body color muddy orange to dull crimson in living
individuals, pygidium a few shades darker; elongate, anterior port-
ion wider than the "broadly rounded posterior portion; pygidium
out
broadly hollowed/ at its mesal extremity; pygidium with three pairs
of lobes; median looes in the hollowed out portion of the pygidium,
large, mesal margins close together, distinctly serrated, converg-
ing near the apex, distal margins bluntly rounded, lateral margins
attached throughout their length to the body; second pair of lobes
incised; mesal lobule larger than the lateral one, distal margins
of both lobules bluntly rounded; third pair of lobes incised; mesal
lobule larger than the lateral one, distal margin bluntly rounded;
lateral lobule small and pointed; chitinous thickenings wanting;
incisions small and inconspicuous; one between the median and second
pairs of lobes, one between the second and third, and one laterad
of the third lobe; plates large and conspicuous; one between the
median and second pairo of lobes, one between the second and tnird,
one laterad of the third pair of lobes, one one-third and two one-
half the distance to the cephalic margin of the pygidium; dorsal
setae located on the lateral base of the median lobes, one on the
outer looule of the second pair of looes, one on the third lobe,
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one one-fourth and one three-fourths the distance to the cephalic
margin of the pygidium; ventral setae located on the ventral sur-
face slightly mesai of their corresponding dorsal ones; five groups
of circumgenital pores; median with sixteen to nineteen orifices,
anterior laterals twenty-five to thirty-three, posterior laterals
twenty-six to thirty-six; three rows of dorsal pores; first row
wanting} second row located cepnalad of the second pair of lobes
with two to four pores in the anterior group, posterior group want-
ing; tmrd row located cephalo-laterad of the third pair of lobes
with four or five pores in the anterior group, and four to six in
the posterior group; fourth row located cephalo-mesad of the last
dorsal seta with four or five pores in the anterior and five to
seven in the posterior group.; marginal pores present; one in the
incision between the median and second pair of lobes; two in the
incision between the second and the third pair of lobes; three rows
of tuoularia; a row for each row of dorsal pores, tubules wide,
short, situated cephalad of their respective rows of pores; tubules
of the marginal pores wide, short, and situated cephalad of their
corresponding pores; four small micropores rnesad of the second dor-
sal seta on each side of the ^.eson, tubularia long and slender.
Hosts.- Blackberry, red raspberry, raspberry, Rosa rugosa
,
Hosa l sp . ) .
opeeimens collected at Astoria, Chicago, Mount sterling,
Onarga,and Mexico were studied.
This species is generally distributed throughout the state,
but very seldom the infestation becomes bad enough to cause any
serious damage to the host plants.
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Chionaspia americana.
americana, Johnson, JSntom. ITews, 7, 1H96, 150
americana, Bulletin 111. otate Lab. N.H., 4, 1896, 340.
americana, Cooley, Special 3ull. Mass. 3xp. ot., 1899, 41.
americana, Xing, Can. Entom.
, 34, 1902, 62.
deale of Female.- scale elongate, usually widest near the
middle portions, convex, heavily armored, snow-white to dirty gray;
exuvia in the anterior part of the scale, sometimes hidden; ven-
tral scale white, and usually adheres to bark after insect is re-
moved.
female.- Body color yellow or light brown in living individ-
uals; widest slightly caudad of the middle; pygidiura broadly
rounded, with two pairs of lobes; median lobes well developed, mes-
al margins fused, latero-distal margins distinctly notched; second
pair of lobes smaller than median pair, incised, mesal looule
three times as large as the lateral, bluntly rounded at the apex,
and distinctly notched on the oblique lateral margin; lateral lob-
ule triangular, and pointed at its distal extremity; a pair of
club-shaped chitinous thickenings between the median pair of looes,
a pair of smaller tiiickenings in the second incision, and anotner
in the third incision; a small plate between the median and the
second pair of lobes; two laterad of the second pair of lobes,
mesal one simple, lateral one bifurcated or trifurcated, a pair of
plates one-half the distance to, and another pair three-fourths
the distance to the cephalic margin of the pygidium, and a group
of six or eight plates near the cepnalo-lateral margin of the
pygidiura; dorsal setae short, spine-like, and inconspicuous; one
on each lateral base of the median pair of lobes, one on the lat-
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eral margin of the mesal lobule of the second pair of lobes, one
cephalo-laterad of the lateral lobule, and one one-naif the dis-
setae
tance to the cephalic margin of the pygidium; the ventral/ are on
the ventral surface slightly lateral of the corresponding dorsal
setae; five groups of circumgenital pores ; median group with
twenty to thirty-six pores, anterior laterals nineteen to forty-
five, posterior laterals twenty-one to thirty; micropores arranged
in a semicircle caudad of the anus; first and second rows of dorsal
pores absent; anterior group of third row with four to six pores,
posterior group with five to nine, located cephalo-laterad of the
third pair of plates; fourth row with five to seven in the anterior,
six to eleven in the posterior group
,
located near the cephalo-
lateral margin of the pygidium; a group of tubularia for each row
of dorsal pores, and located cephalad of the corresponding rows of
pores; a small tubularia cephalo-raesad of each plate with a small
tubule extending to an orifice at the tip of the plate; an elongated
marginal pore between the median and second pair of lobes, two lat-
erad of the second pair of lobes; a short , wide duct or tubule
extends into the oygidium cephalo-mesad of each marginal pore.
Hosts.- Ulmus americana, and Campordown elm.
Specimens collected at Champaign, Chicago, Onarga , and
Urbana were studied.
This species i*s generally distributed throtighout the state.
In many cases the infestation becomes serious enough to endanger the
life of the host, this is especially true when newly transplanted
trees are infested.
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vocations where CETonaapis araericana was collected.
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Ohionaspis corni.
corni, Cooley, opecial Bull. Mass. Exp. citation, 1899, 15.
corni, King, Can. 3ntom.,34, 1962, 62.
corni, danders, Ohio Jtate Uni. Bull. (8) 17, 1904, 45.
ocale of Female.- .Scale irregularly horn-shaped, broadest near
the posterior portions, convex, 1.50 to 2.10 mm in diameter; del-
icate; snowy-white; exuvia located anteriorly and orange to light
yellow in color.
Female.- Body color light yellow in living individuals > widest
posteriorly, elongated; pygidium with three pairs of lobes; median
lobes well developed, mesal margins fused for about one-half their
length, widely divergent, apex rounded, and margins entire; second
pair of lobes well developed, incised; mesal lobule longer than the
lateral, margins entire; lateral lobule pyramidial, and margins not
serrated; third pair of lobes broad and flat, incised* mesal lobule
larger than the lateral, margins entire; lateral lobule small; a
chitinous process between the median pair of lobes, an indistinct
process between the median and second and one between the second and
third pairs of lobes; a short spine-like plate between the median
and second pairs of lobes, another between the second and third
pair of lobes, two one-third and one two-thirds the distance to the
cephalic margin of the pygidium; a group of five plates on the
cephalo-lateral margin of the pygidium; a dorsal seta at the later-
al base of the median lobe, one at the lateral base of the mesal
lobule of the second pair of lobes, one one-half the distance to
the cephalic margin of the pygidium , and one in the last group of
plates; ventral setae located on the ventral surface slightly meso-
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eaudad of the corresponding dorsal ones; five groups of circungenit-
al pores; the median group with fourteen to sixteen pores, anterior
laterals twenty to twenty-eight, posterior laterals ten to eighteen;
micropores arranged in a subtranverse row across the pygidiura
caudad of the anus; the first row and the posterior group of the
second row of dorsal pores wanting; anterior group of the second
row with five to seven pores located laterad of the anterior later-
al group of circurngenital pores; the third row located cephalo-
mesad of the third plate with four to six pores in the posterior
and five to eight in the anterior group..; the fourth row located
cephalo-mesad of the fourth plate with seven to nine pores in the
posterior and seven to ten in the anterior group ; tubularia with
wide short ducts located slightly cephalad of their, corresponding
groups of -pores; an elongated marginal pore between the median and
the second pairs of lobes; a pair between the second and the third
pairs of lobes j and a pair slightly laterad of the third pair of
lobes; tubules of the marginal pores short and wide} plates with a
of the
tubule extending mesad from the orifice in the plate to the mouth /
gla,nd;a series of small tuoularia arranged promiscuously around
the margin of the pygidium*
Hosts.- Cornus paniculata, Cornus alteronifolia , and Cornus ( s o]
specimens collected at Chicago and Joliet were studied.
This species has been- found only in the northern part of the
state. The infestation seems to be wholly local and the pest is
not considered as being serious.
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Locations where Chionaspis eorni was collected
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Chionaspis furfura .
Aspidiotus furfura, Fitch, 3rd Rep. Ins. U.Y.,1856, 352.
Chionaspis furfura, Comst., Sep. U.S. Dept. Agri., 1880, 315.
Chionaspis furfura, Cooley, Spec. Bull. Mass, Exp. St
. ,
1899, 23.
Chionaspis furfura, Hewstead, Mono. 3r. Coceidae, 1, 1902, 186.
Scale of Female.- Scale elongate, pyriform, flat, thin, 2.00
to 2.00 mm in length, snow-white to light yellow; exuvia located in
anterior portion,
.
yellowish brown, and covered; ventral scale
delicate
.
Female.- Body color pink to orange in living individuals, elong-
ate, pyriform, broadest near middle portions; pygidium not broadly
rounded, and with three pairs of lobes; median pair of lobes well
developed, short, broadly rounded, mesal margins parallel, and the
lateral margins entire; second pair of lobes well developed, incised
mesal lobule as large as the median lobe, and the oblique lateral
margin finely serrated; lateral lobule small and rounded at apex;
third pair of lobes small, broad, and flat; a single plate between
the median and the second pair of lobes, one between the second and
third pair of lobes, one one-third and one two-thirds the distance
to the cephalic margin of the pygidium; a group of four to seven
plates on the cephalo-lateral margin of the pygidium; a dorsal seta
on the lateral base of the median lobes, one on the lateral base of
the mesal lobule of the second lobes, one oq the third lobes,
one one-third the distance to the cephalic margin of the pygidium,
and one in the last group of plates; the ventral setae are on the
ventral surface slightly mesad of the corresponding dorsal setae;
five groups of circumgenital pores; the median group with seven to
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twelve pores, anterior laterals twelve to sixteen, posterior lat-
erals sixteen to twenty-three
;
micropores arranged in a transverse
row oephalad of the anus; first and second rows of dorsal pores
wanting; third row with two pores in the posterior and two or three
in the anterior group; fourth row with four pores in the posterior
and one or two in the anterior groups; a grouo of tubularia located
cephalad of each group of pores; tubules short and wide; a marginal
pore between the median and the second pair of lobes, two between th
second and third pair of lobes, two between the third pair of lobes
and tne fourth dorsal setae; tubularia wide and short.
Hosts.- Apple, Gornus alba siberica, Cornus oaniculata, -;ibes
( sp . ) , pear, Jorbus quercifolia.
Specimens collected at Bloomington, Champaign, Chicago, Mount
Pulaski,and Hormal were studied.
This species is more or less common throughout the state. It
rarely becomes a serious pest because of its many enemies.
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vocations} where CMoaaspis furfura was collected.
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Chionaspis gleditsiae.
Chionaspis gleditsiae, oands.,Oh. ot. Uni
. Bull, (b) 17,1904,46.
ocale of Female.- ocale horn-shaped, posterior portions wider
than anterior, convex, 1.40 to 2.10 ram in length; white or dark
gray, not easily detected on the host; exuvia located anteriorly,
light or dark orange yellow; ventral scale white and delicate.
Female.- Body color light yellow in living individuals, pygid-
ium one or two shades darker} segmentation distinct; widest near
posterior portions; pygidium with three pairs of lobes; median lobes
large, well developed, longer than wide, raesal margins fused about
one-half of their length, widely divergent at apex, sharply rounded,
later o-didtal margins finely serrated ; second pair of lobes well
developed, incised, raesal lobule long and narrow, apex rounded,
latero-distal margin finely serrated, lateral lobule small, angular,
and pointed at the apex; third pair of lobes rudimentary, broad,
flat, and finely serrated on the margin; a araall inconspicuous
plate between the median and the second pair of lobes, one between
the second and the third pair of lobes, one one-third and another
two-thirds the distance to the cephalic margin of the pygidium; a
group of three or/ four plates on the cephalo-lateral margin of the
pygidium; dorsal setae small; one on the lateral base of the median
pair of lobes, one on the lateral base of the mssal lobule of the
second pair of lobes, one on the base of the third lobe, and one
two-thirds the distance to the cephalic margin of the pygidium; the
ventral setae on the ventral surface shorter than the dorsal setae
and located slightly laterad of the corresponding dorsal setae; five
distinct groups of circuragenital pores; median group with five to
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ten pores, anterior laterals twelve to nineteen, posterior laterals
eight to fourteen; micropores arranged in a subtranverse row caudo-
laterad of the anus; first and second rows of dorsal pores wanting}
pores
third row with three to five /in the anterior and three to six in
the posterior group, located cephalo-raesad of the third pair of
plates; fourth row with one to four in the anterior and three to six
in the posterior group; located caudo-mesad of the group of plates
on the cephalo-lateral margin of the pygidium; a group of tubularia
for each group of pores, tubules short and wide; an elongated mar-
ginal pore between the median and the second pair of lobes, one
between the second and the third, and one cephalo-laterad of the
third pair of lobes; tubularia wide and short; a small slender
tubule extends to the orifice in the tip of each of the plates.
Host.- Gleditsia tricanthos.
specimens collected at Bloomington, Quincy, and Urbana were
studied.
This species is probably not widely distributed throughout the
state and it does not seem to be a serious pest.
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ijocations where Chionaapis gleditsiae was emlleeted.
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a
Chionaspis pinifolia.
pinifolia, oig.,Ann. ooc. Ent . Fr. , 1876, (5) 6, 604.
pinifolia, Comstoek, Rep. U.S. Dept. Agri., 1880-81, 318.
pinifolia, Cooley, Special Bull. Mass.Sxp. St., 1899, 30.
Scale of Female.- ocale elongated, broadest in the posterior
region
,
convex, 2.90 to 3.80 ram in length; snow-white to dirty
gray color; exuvia near the anterior margin, orange red to light
brown
.
Female.- 3ody color light yellow in living individuals, seg-
mentation indistinct; pygidium broadly rounded and with three pairs
of lobes; 'median lobes widely separated, mesal margins slightly
divergent, apices broadly rounded, and margins entire; second and
third pairs of lobes incited, mesal lobules much larger than the
lateral ones, broadly rounded at their apices; lateral lobules
triangular and small; a small plate between the median and the
second pairs of lobes; a larger one between the second and the
third pairs, a large one laterad of the third pair of lobes, one
one- fourth and one to three one-half the distance to the cephalic
B&rgin of uhe pygidium, and a group of three or four near the
cephalo-lateral margin of the pygidium; dorsal setae small and in-
conspicuous; one on the lateral base of the median pair of lobes,
one on the lateral base of the mesal lobule of the second pair of
lobes f one on the lateral base of the mesal lobule of the third
pair of lobes, and one betwe n the fifth and sixth groups of
ulates; the ventral setae smaller than the dorsal setae and
located on the ventral surface slightly laterad of their corres-
ponding dorsal ones; five groups of circumgenital pores; median
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group with seven to twelve pores, anterior laterals twelve to
fifteen, posterior laterals twelve to sixteen; micropores arranged
in a subtransverse row cephalad of the anus ; the first row and the
posterior group of the second row of dorsal pore- wanting; the
anterior group of the second row with two to four pores located
lateral of the lateral groups of circumgenital pores; the third row
with three to five pores in the anterior and four to six in the
posterior group
;
v fourth row with four to sever in the anterior and
five to eight in the posterior group ; tubularia wide and short,
located cephalad of their corresponding groups of pores; marginal
pores distinct, arranged singly around the margin of the pygidium,
tubules extending to them wide and short.
Hosts.- 7/liite oine, yellow pine, ocotch pine, and jack pine.
opeciraens collected at Champaign, Dundee, and Urbana were
studied
•
This species is found generally distributed over the state.
The infestation in most cases is not serious to the life of the hos
The insect is found only on the leaves of the host plant.
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Locations where Chionaspis pinifolia was collected.
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pr.res in the anterior and six to nine in the posterior group
;
fourth row eephalo-raesad of the fourth group of plates, anterior
group with five to seven and the posterior group with seven to
eleven pores; a group of circular dorsal pores immediately laterad
of the anterior lateral group of circumgenital pores, with nine
to twelve openings ; a second group with nine to seventeen pores
between the anterior groups of the third and fourth rows of dorsal
pores; a third group with seven to thirteen pores cephalad o^ the
fourth row of dorsal pores; an elongated marginal pore between the
median and the second pair of lobes; two between the second and
the third pairs of lobes; tubularia of marginal oores wide and
short ; tubularia of the oval dorsal pores wide and short ; tubularia
of the round dorsal pores long and slender.
Hosts.- Salix americana and Populus Carolina.
Specimens collected at Bloomington and Urbana were studied.
This species has not been found generally distributed over
the state, fhe infestation in most cases being local and not
serious enough to endanger the host plant.
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uocatioruj where Chionaspis salicis nigrae was collected.

75
Chpinaspis salicis -nigrae
.
salicis nigrae, Comstock, Rep, U.S. Dept. Agri
. , 1880, 320.
salici3, Packard, 5th Rep. U.S. Ent. Comm., 1890, 593.
salieis nigrae, Cooley, opec. Bull. Mass. 3xp. ot. 1899, 19.
dcale of Female.- .acale elongate, pyriform, broadest near the
middle, convex j 2.50 to 3.80 mm long; snowy-white ; exuvia near ant-
erior portions, light to brownish yellow.
Female.- 3ody color light orange in living individuals; elong-
ated, broadest posteriorly; pygidium broadly rounded and with three
pairs of lobes; median lobes wide, short, broadly rounded, mesal mar-
gins slightly divergent, and both margins entire; second pair of
lobes subequal to the median .^air, incised, mesal lobule about twice
as large as the lateral, margins entire or slightly serrated; the
third pair may be wanting or rudimentary; a short plate between the
median and the second pair of lobes; two between the second and the
third pairs of lobes; two immediately laterad of the third pair of
lobes; two or three one-half the distance to the cephalic margin of
the pygidium; and a group of five or eight on the cephalo-lateral
margin of the pygidium; dorsal setae small, one on the lateral base df
each pair of lobes, and one one-third the distance to the cephalic
margin; ventral setae slightly longer than the dorsal setae and sit-
uated on the ventral surface slightly mesad of the corresponding
dorsal setae; five groups of circuragenital pores; median group with
twelve to eighteen pores, anterior laterals twenty-six to thirty-
eight, and posterior laterals twenty to thirty; micropores arranged
in a transverse row cephalad of the anus; dorsal nores with oval and
circular openings; first and second row of oval pores absent; third
row extends cephalo-mesad of the third pair of lobes, five to seven
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Diaspis auranticolor
.
Diaspis auranticolor, Ckell., Can. Entom., 31, 1899, 106.
ocale of Female.- ocal* circular or oval, slightly convex,
1.30 to 1.80 mm in diameter; dull white to gray: exuvia eccentric,
lemon yellow, first skin naked; ventral ocale delicate and adheres
to the host after insect is removed.
Female.- Body ovalj 1.10 to 1.30 mm long and .75 to 1.10 mm
wide; four oairs of well developed lobes ; median lojes large some-
what pyramidlal, "bluntly rounded at apex, both margins distinctly
notched and crenated , proximal ends meeting but divergent toward
the tips so that there is about the width of a lobe between them;
second pair of lobes dxiubly incised with turee lobules; tne mesal
one small and rudimentary j second loQUle long and narrow, rounded
at the apex; third lobule about as wide as the second but low and
about ane-third as long as the second; the third pair of lobes
broad and low deeply incised, appear saw-tooth-shaped, and the lat-
ero-distal ends distinctly pointed; fourtn pair of lobes doubly
but not deeoly incised, lobules saw-tooth-shaped , low and broad,
and with their apices pointer meso-caudad; a single oectinae be-
tween the median and the second pair of looes; a single larger one
one between the second and the third -oairs; one between the third
*ind the fourth pair; and about twelve long plates on the margin
laterad of the fourth pair of lobes; a oair of small setae between
the median pair of lobes; dorsal setae large and prominent; one
on the lateral base of the median pair of lobes; one on the lateral
base of the third lobule of the second oair of lobes;
on* eephalo-
laterad of the lateral base of the second lobule of
the third pair
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of lobes; one ce phalo-laterad of the fourth pair of lobes; one
one-third and one two-thirds the distance to. the cephalic margin of
the pygidium; ventral seta shorter than the dorsal and located
on the ventral surface slightly eephalo-laterad of their corres-
ponding dorsal setae; five groups of eircungenital pores; median
group with nine to fifteen onres, anterior laterals with twenty-
five to thirty, posterior laterals with sixteen to twenty-five;
micropores arranged in a subtransverse row cephalad of the anus;
first and second row of dorsal pores wanting; third row with four
to five pores in the anterior and five to seven in the posterior
group
, located caudo- latere of the circumgenital pores; fourth
row with four to five in the anterior and four to six in the post-
erior group , ^.ocat^d laterad of the third row; tubularia extend-
ing to the dorsal <->ores short and wide ; marginal pores arranged
singly around the margin of the pygidium with tubularia longer than
those of the dorsal pores and about one-half as wide; tubule ria
extending to orifices in the plates small, hair-like, and located
caudo-mesad of the origin of the plao.. s.
Hosts.- Imported Japanese shrub, probably Osinanthus illicifolij i
dpecinens studied were collected at llount u-reenwood.
opecimen taken from the collection of uoceidae in the 111.
Jtate Laboratory of Natural history.

i.ocationa where Diaapis auranticolor was collected.
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Lepidosaphes ulmi.
Myt^laspis pomorum, Comst., Rep. U.S. Dept. Agri., 1880-81, 325.
luytalaspis pomorum, Howard, Can. Entom., 26, 1894, 353.
t
Liytalaspis ulmi, Cockerell, Pr. Ac. U. rici. Ph., 1899, 275.
Hytalaspis pomorum, Zing and Ckll., Can. Entom., 33, 1901, 2oo.
Lepidosaphes ulmi, zanders, r h. ot. Uni • Bull. (8) 17, 1904, 74.
scale of Female.- Jcale elongated, horn-shaped, widens poster-
iorly, convex, 2.40 to 3.10 mm in length, sniny black to "brown;
exuvia in i:he anterior portion, brown to brownish yellow; ventral
scale dirty-white to gray.
remale.- Body color usually white or yellow, pygidium a few
shades darker; pygidium with two pairs of lobes; median lobes large,
prominent, mesal margins parallel for about one-half the length of
the lobe, me3al and lateral margins distinctly notched near the
apex; second pair of lobes broader tnan long, incised, lobules
broadly rounded at apex, mesal one about three times as large as
the lateral one; two spine-like plates between the median lobes;
two uneqiial plates between the median and the second pair of lobes;
two immediately laterad of the second pair of lobes; two one-tnird
and two two-thirds the distance to the cephalic margin of the
pygidium; a strongly ehitinized marginal pore between the lateral
base of the median and tue mesal base of the second pair of looes;
two elongated marginal pores laterad of the secon^ pair of lobes;
a pair cephalo-laterad of the fourth pair of plates; and a pair
laterad of the fifth pair of plates; dorsal setae long, prominent,
and dark; one on the base of each margin of the median pair of
lobes; one immediately laterad of the second pair of lobes; one
one-half the distance between the third and fourth pair of plates;
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and one one-half the distance between the fourth and fifth pair of
plates; ventral setae located on the ventral surface of the pygidium
one near the baue on each margin of the median pair of lobes; one
on the lateral base of the mesal lobule of the second pair of lobes;
one one-half the distance between the fourth and fifth
-like plates
pairs of plates; four or five stiff apine-y near the cephalic margin
of tne pygidium; five groups of circumgenital pores; median group
with twelve to eighteen pores; anterior laterals fourteen to twenty-
three; and posterior laterals sixteen to twenty-eight; four rows of
dorsal pores; first row absent; second row with fifteen to twenty-
one small orifices located caudo-mesad of the second pair of mar^.
ginal pores; thiri row with ten to sixteen pores extends caudo-mesad
of the fourth pair of plates; the fourth row with six to eight pores
extends caudo-mesad of the fifth pair of plates; and the fifth
row with six to eight pores extends raesad from the margin cephalad
of the fifth pair of plates; tubularia of the marginal pores short,
one
as wide as the pores, and/extends caudo-mesad of each pore; four
distinct rows of tubularia; a row for each row of iorsal pores, tub-
ules located cephalo-mesad of their corresponding rows of dorsal
pores; numerous small tubularia arranged proraiscusly around the mar-
gin of the pygidium.
Hosts.- Apple, Cornus alba siberica, Oornus paniculata, Gydonis,
japonica, i'raxinus alba, Populus Carolina, Rosa rugosa, Rosa (sp.),
Syringa vulgaris, oyringa (sp.), oyraphorecarphus vulgaris, and
Ulraus americana.
specimens collected at Arlington Heights, Champaign, Chicago,
Glenview, Kankakee, Lincoln, Maywood, Peoria, Texico, and Urbana
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were studied.
SShis soecies is found to be generally distributed over the
state. Very often the degree of infestation becomes so serious
that the life of the host plant is threatened.

Jjo canons* wnere Lepiaosaplies ulmi was collected
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Aspidiotus ancylus.
ancylus, Comstock, Kept. U.S. Dept. Agri . ,18BO_81 , 292.
ancylus, Cockerell, Can. Entom., 26, lc>84, 191.
ancylus
,
'Jockerell, Can. Entom., 27,1885, 261.
ancylus, Zanders, Ohio Uni. 3uli . (8) 17, 1904, 57.
oeale of Female.- ocale circular or nearly so, convex, 1.00
to 1.50 mm in diameter, body dark grey, periphery light gray; exuvia
eccentric, covered, brick-red; ventral scale white and delicate.
Female.- Body reddish yellow in living individuals, oval to
circular, segmentation indistinct; only median lobes present, well
developed, distinctly notched near the middle of the distal margin,
frequently with a sme.ll notch near the middle of the caudo-raesal
angle of eacn lobe,mesal margins distinctly separated and parallel
for about one-half their length; incision between the median pair
of lobes small, second incision wide and shallow; third incision
two-third as wide as and equally as as the second; mesal mar-
gins of the median pair of lobes with chitinous thickenings; a pair
in the second end third incisions, the lateral thickening of each
pair about two-thirds as wide as the lateral one; a pair of pectinae
between the median pair of lobes; two pectinae in the second ineisio
dorsal setae at the lateral base of the median lobes, a pair laterad
of the second and the third incisions; the ventral setae are on the
ventral surface slightly laterad the corresponding dorsal setae;
five groups of circumgenital gland orii'iees ; the median group with
zero to six pores; anterior laterals with six to fourteen; and the
posterior laterals with five to eight; basal thickenings with the
anterq^r plates wide, short, and located messd the anterior group
of circumgenital glands; posterior plates wide, long, mesad the

86
posterior circumgenital pores, cephalic ends extending slightly
laterad between the antenrr and the posterior groups of circum-
Jgenital pores; calli with mesal plates separate, lateral plates
subequal in length and width to the median pair; four rows of dor-
sal pores; first row cephalo-laterad of the median pair of lobes,
two to four pores; second row cephalo-laterad of the first and con-
tains eight to ten pores; third row with six to nine pores located
laterad of the se.cond row; and the fourth row with two or four pores
located laterad of the third and oarallel to the margin of the
pygidium; four groups of tujularia; first group situated caudad of
the anus, ducts short, and extend to the first row of dorsal T>ores
;
second and third groups with long ducts which extend to the sec-
ond, and third groups of dorsal pores respectively; and the fourth
group with long slender tubules extends to the fourth row of dorsal
pores
.
Hosts.- Apple, Acer (so.), chestnut oak, Cornus alba siberica,
Cornus (sp.), Fraxinus alba, 'jleditsia tricanthos, Juglans nigrae,
osage orange, Populus Carolina, Ribes flor., Sorbus querquifolia
Ulmus araericana, and salix americana.
Specimens collected at Belleville, Bloomington, champaign,
Chicago, Ulaycon, Calesburg, Joliet, Uormal, luincy, Springfield,
and Urbana were studied.
This species is found generally distributed throughout the
state»' however , it is not of any great economic importance. This
species is very often mistaken for aspidiotus forbesi . The tenden-
cy of this insect to collect in groups on the host plant is often
considered as characteristic of the species.

87
Locations where Aspidiotus ancylus was collected.
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Aspidiotus forbesi.
forbesi, Johnson, Snt . Hews, 7, 1696, 151.
forbesi, Bull. 111. St. Lab. 1T.H., 4, 1896, £80
.
forbesi, Forbes, 20 Report Ins, 111,, 1898, 16.
forbesi, Felt, Bull. 46, N.Y. St. Mus
. ,
1901, 330—341.
forbesi, Sanders, Oh. St. Uni . Bull., (8) 17, 1904, 60.
Scale of female.- Scale circular, convex, dirty gray, a few
shades lighter than Aspidiotus ancylus „ delicate* 1.50 to 2.40 mm
in diameter; exuvia central or nearly so, covered with a delicate
film; ventral scale very delicate.
Female.- Body colored orange red in living individuals, seg-
mentation indistinct, pygidium slightly prolonged; pygidium with
two pairs of lobes; median lobes large, well developed, prominent,
converging near the apex, rounded, and distinctly notched on their
latero-distal margins; second pair of lobes one-half to two-thirds
as wide as the median lobes, distal margin slightly rounded or
pointed, oblique lateral margin with two or four distinct notches;
a pair of club-shaped chitinous processes between the median lobes,
a pair in tne incision between the median and the second pair of
lobes, the raesal one twice as large as the lateral one, somewhat
gourdshaped, a third pair in the incision laterad of the second pair
of lobes, the meaal process distinctly larger than the lateral;
incision between the median lobes narrow and shallow, incision be-
tween the median and the second pair of lobes narrow, and an incis-
ion laterad of the second pair of lobes as long as the median in-
cision and slightly wider; plates or oectinae wanting between the
median lobes, a pair of inconspicuous plates in the third incision;
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pectinae aosent; dorsal setae located only at the lateral base of
the second pair of lobes, one near the third incision, and one near
the middle of the pygidial margin; ventral setae located on the
ventral surface slightly mesad their corresponding dorsal setae,
seta on lateral base of the median lobes present; five groups of
circumgenital pores; median group with one to four pores, anterior
laterals three to six
,
posterior laterals three to five; basal
thickening present, posterior pair large, long, subparallel to the
meson, located mesad the posterior lateral group of circumgenital
pores; anterior pair short, not parallel with the meson and located
mesad the anterior lateral group of circumgenital pores ; calli with
mesal plates fused on the meson forming a low V, lateral plates
narrower than the mesal, distinctly separated, and parallel with the
cephalic margin of the pygidium; three rows of dorsal pores; first
row consists of three or four pores located cephalad of the second
incision, second row of five to ten located caudad of the third in-
cision, and the third row of seven to twelve pores located slightly «
cephalad of the third incision; three distinct groups of tubularia;
first group located cephalo-laterad of the anus and extend to the
first row of dorsal pores, second group cephalo-laterad of the first
and extend to the second row of dorsal pores , and a third group
lies parallel to and laterad of the second group and extends to the
third row of dorsal pores.
Hosts.- Apple, cherry, Cornus alba siberica, flowering almond,
osage orange, plum, Prunus pissardi, peach, jniibes ( sp ) , Syringa
vulgaris, Jyringa ( sp . ) , Ulmus americana.
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Specimens from Decatur, Glenview, Joliet, Mount Pulaski,
Llount oterling, Mexico, and Urbana were studied.
Pre^asaor Johnson gave this scale the name^ " Cherry Scale"
and says that it is one of -che most dangerous scale insects of
Illinois. I^ven though the species reproduces very rapidly, its pro-
gress is held in check "by its parasitic enemies and the inability of
the insect to withstand the winters in the northern part of the
state. However, this insect causes a great deal of damage and it
should be rated as one of the chief scale pests of this region. It
is generally distributed from the northern to the southern parts of
the state; the greatest damage, however, is done by it in the south-
ern parts.
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Locations wnere Aspidiotus forbesi was collected.
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Aspidiotus fernaldi.
fernaldi, Cockerell, Ann. Mag. Hat. Hist. (7) 8, 1898, 323.
fernaldi, King, Can. Sntom. , 31, 1894, 226.
fernaldi, Parrot, Can. Sntom. ,31,1894 , 10.
fernaldi, Newell, Contr. Ia. Agri . Coll., 3, 1999.
ocale of female.- Scale circular, slightly convex, 1.80 to
2.10 mm in diameter, dark gray; exuviae orange red, slightly eccen-
tric; ventral scale white, delicate, adheres to the host afteu the
insect is removed.
Female.- 3ody color light yellow in living individuals, oval,
segmentation indicated -.long the margin of the body; pygidiura with
two pairs of well developed lobes; median pair large, inner margins
not parallel, distal margins not broadly rounded, and the latero-
distal margin distinctly notched; second pair of lobes triangular,
distinctly inclined caudo-mesad, and the oblique latero-distal
margin with four or five notches; incision between the median pair
of lobes with thickened edges; second and third incisions with
paraphyses-like thickenings, the mesal ones twice as long as and
slightly wider tnan the lateral ones; a pair of plates between the
median lobes; a bifurcated or trifurcated oectinae between the
median and the second pair of lobes; a small, inconspicuous pectinae|
laterad of the second pair of lobes; dorsal setae large, prominent,
a pair at the lateral base of each lobe, one one-third and one one-
/» the distance to the cephalic margin of the pygidium; ventral setae
shorter than the dorsal setae, located on the ventral surface
slightly laterad of their corresponding dorsal setae; five groups
of circuragenital pores; median group with two to seven pores,
anterior laterals with eight to fourteen, posterior laterals with

9five to seven pores; basal thickenings with the anterior pair of
plates small, located mesad of the anterior lateral group of circum-
genital pores; posterior plates wide, long, 3-shaped, located mesad
of the posterior lateral group of circumgenital pores, and with the
cephalic end extending laterad between the anterior and the posterior
lateral groups of pores; calli with median plates fused at meson
forming a low V; lateral plates thread-like and not parallel with the
cephalic margin of the pygidium; four rows of dorsal pores; first
row cephalad of the incision between the median and the second pairs
of lobes with two to four pores; second row located laterad of the
first and cephalad of the incision laterad of the second pair of
lobes; third row located latero-cenhalad of the second; and the fourtjji
row latero- cephalad of the third; four distinct groups of tubularis;
first row caudad of the §nus, duets short, tubules extend to first
row of dorsal pores; second group located laterad of the anus, tub-
ules long, slender and extend to the second row of dorsal pores and
the third incision; third row located cephalo-laterad of the second,
tubules long, slender, and extend to the third row of dorsal pores;
the fourth row cephalad of the third and parallel with the margin
of the pygidium, tubules long, slender , and extend to the fourth row
of dorsal pores
.
Hosts.- Acer (sp.), black locust, cataloa, Fraxinus exeelsus,
oorbus, 3ymphore
l
carphus vulgaris, and Tilia amerisana
.
opecimens studied were collected at Bloomington, Champaign,
Chicago, and Glenview.
This species ia more abundant in the northern than m the
southern part of the state. There is a tendency to collect in masses
on the trunk and larger limbs of the host. Soale not a serious pest.
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Aspidiotus hederae.
hederae, Maskell, New Zea . Trans., 11, IB 78, 19 7,
nerii, Corns took, Hep. U.o. Dept, Agri., 1880-81, 501.
hederae, Uewstead, Mono. 3r. Cocoidae, 1, 1901, 120.
hederae, King, Can. Entora., 31, 1899, 225.
hederae, Sanders, Oh. St. Uni. Bull. (8) 17, 1904, 62.
Scale of Female.- Scale oval or irregularly circular, flat,
1.50 to 2.00 mm in diameter, dirty white to light yellow; exuvia
light yellow, slightly eccentric, and exposed.
Female.- 3ody color light yellow in living individuals, oval;
pygidium with three pairs of lobes; median pair elongate, well
developed, distinctly notched near the distal extremity on both
mesal and lateral margins; second pair of lobes elongate, well de-
veloped, distinctly notched near the lateral margin of the apex;
third pair small and pointed; incisions and chitinous thickenings
wanting; pectinae extend beyond distal margin of lobes; two dis-
tinct pectinae between the median lobes; two between the median
and second pair of lobes; three between the second and third pair
of lobes; and six laterad of the third pair; three plates laterad
of the last group of pectinae; dorsal setae located at the lateral
base of each lobe, one one-third and one one-half the distance to
the cephalic margin of the pygidium; ventral setae on the ventral
surface located slightly laterad of their corresponding dorsal
setae; four groups of circumgenital pores; anterior laterals with
eight to twelve openings; posterior laterals with six to ten;
basal thickenings present, narrow, generally curving laterad at
their cephalic ends; calli with four distinct plates, arranged in
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a subtransverse row across the cephalic portion of the pygidium,
parallel with the cephalic margin; dorsal pores arranged in four
irregular rows or groups; first group consists of three to five
openings cephalad of the median lobes ; second group consists of six
or seven pores cephalo-laterad of the first group; third group with
five to seven pores located parallel to but slightly laterad of
the second group; and the fourth row of a varying number of opening^
laterad of the third and near the lateral margin of the pygidium;
four groups of tubularia ; a group located oephalad of each group
of dorsal pores; tubules short and wide.
Hosts.- Citrus trees, and most of the common greenhouse
plants
.
.Specimens from Qharapaign, Saybrook, and Tuscola were studied.
This species is more or less common over the state, but it
is found only in greenhouses, and ; therefore, it is confined
largely to the northern part of the state where the florist in-
dustry is pursued with greater vigor.
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Aspidiotus juglans-regiae
.
juglans-regiae, Comstock, Rep. U.S. Dept. Agri
. ,
1880-81,300.
juglans-regiae
,
Cockerell, Can. Sntom.,26, 1894, 131, 394.
juglans-regiae, Sanders, Oh. Uni . Bull. (8) 17, 1904, 62.
Scale of female.- Scale circular, flat, 2.80 to 3.CO mm in
diameter, reddish to reddish-brovvn, exuvia slightly eccentric,
covered with a thin waxy secretion; ventral scale thin, delicate,
film-like, and adheres to the bark after the scale is removed.
Female.- 3ody color pale yellow in living individuals, slightlj
oval, segmentation indicated along body margin; pygidium with three
pairs of lobes; median lohes well developed, large, broadly round-
ed, set close together, mesal margins converging at apex, and with
a distinct notch on the latero-distal margin; second pair of lobes a
about two-thirds as long as and one-half as wide as the median pair
of lobes, lateral margins oblique with three or four distinct
notches; third pair of lobes rudimentary, little more than a pushed
out point in the body marginja oair of small chitinous thickenings
between the inner bases of the median pair of lohes, a pair in the
margins of each of the incisions, the mesal thickenings of each paii
are distinctly larger than the lateral ones; a pair of short in-
conspicuous plates between the median lobes; a pair of pectinae in
the second incision, the mesal one about two-thirds as wids as
the lateral one which is distinctly furcated; three or four furcat-
ed pectinae in the third incision; dorsal setae are large and prom-
inent, one in the lateral base of each lobe, one about one-third
and another about two-thirds the distance to the cephalic margin of
the pygidium; ventral setae situated on the ventral surface slightly
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laterad their corresponding dorsal setae; five groups of circumgen-
ital pores; median group of zero to ten pores; anterior laterals
i
eight to sixteen; posterior laterals four to eight; calli with
median plates fused; lateral plates small and parallel with the cep-
halic margin of the pygidium; basal thickenings with the anterior
plates small and located laterad the anterior group of circumgenital
pores; posterior group long, slender, mesad of the posterior group
of circumgenital pores } five groups of dorsal gland orific.es; first
group laterad of the median lobes, contains three to five pores;
second group laterad of the second lobes, contains twelve to twenty-?
four pores; third group laterad of the third lobes contains eighteen!
to twenty pores; fourth group located immediately laterad of the
third group contains six to ten openings ;and the fifth group is a
miscellaneous group laterad of the fourth group and near the margin
of the body; five groups of tubula^ia; the first group caudal and
laterad of the anus with short tubules extending to the first incis-
ion and the first group of dorsal pores; the second group laterad
the first and caudad of the anus with tubules; longer than those of
the first group extending to second incision and second group of
dorsal pores; third group cephalo-laterad of the anus with long slen.
der tubules which extend to the third group of dorsal pores; fourth
group cephalo-laterad of the third, tubules short and extend to the
fourth group of dorsal pores; fifth group laterad of the fourth,
tubules short and extend to the fifth group of dorsal pores.
Hosts.- Juglana nigral, Acer (sp), Papulus Carolina, Jalix
americana, oymphorecarphus vulgaris.
Specimens collected at Bloomington, 3owmanville , 6airo, Chicago
Grlenview, and Morgan Park were studied.
.
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"This scale was first described by Professor Comstock in 1880.
It wad discovered on English walnut, but since its discovery, it
has been found on various other host plants, This species is not
generally distributed throughout Illinois; the heaviest infestation
is near Chicago and ftom this "place the infestation becomes lesd
and less toward the south. The species is not of ang great econo-
mic importance in Illinois.

Locations where Aspidiotus juglana-regiae was collected.
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A3pidiotus ostraeformia
.
Diaapia ostraeformis
,
Gomst., Hep. U.S. Dept. Agri. Ib80-bl, 311.
Aspidiotua oatraeformia , Uewst
.
, Mono • Br. Coccidae, 1, 99.
Aapidiotua oatraeformia
,
3an.,0h. Uni. Bull. (8) 17, 1904, 64.
Diaapia oatraeformia
,
oig., Eaaai aur le Cos., Ann. ooc. Ent . Fr.
ocale of Female.- scale circular or oval, flat, 1.00 to 1.55
mm in diameter; body of acale generally ashy-gray, periphery some-
what lighter color; exuvia large, dark-brown, alightly eccentric;
ventral acale white and delicate.
Female.- Body color light yellow in living individuala, circular,
aegmentation indistinct; pygidium with two paira of lobea; median
lobea large, well developed, lateral margina broadly rounded, meaal
margins parallel, and latero-diatal margina diatinctly notched; aec-
ond pair of lobes aa wide aa and one-half aa long as the median pair
of lobes, bluntly pointed, and diatinctly notched on the oblique
latero-diatal margina; incision between the median lobes with thick-
ened edges; a pair of paraphyaea-like thickenings in the incision
between the median and the second pair of lobes, the mesal process
larger than the lateral; a subequal pair in the incision laterad of
the second pair of lobes; a pair of ahort pointed platea in the in-
cision between the median lobes; a plate and a pectinae between the
median and the second pair of lobes, the plate located mesad of the
pectinae; two coarsely furcated pectinae laterad of the second pair
of lobes; dorsal setae large, long, prominent, situated at the lat-
eral base of each lobe, one one-half the distance to the cephalic
margin of the pygidium; ventral setae situated on the ventral sur-
face alightly laterad their correaponding dorsal ones; five groups

of eircumgenital pores; median group with four to eight orifices;
anterior laterals with ten to fourteen; posterior laterals with eight
to twelve; basal thickenings with anterior plates wide, heavy, and
prominent, situated mesad of the anterior lateral group of eircum-
genital pores; posterior plates long, narrow, and situated mesad of
I
the posterior group of eircumgenital pores; calli with median plates
at the meson forcing an arc of a circle; lateral plates long, narrow,
extending beyond the lateral extremity of the median plates, and
i oarallel with the cephalic margin of the pygidium; four rows of dor-
sal pores; first row with two or three pores situated cephalad of the
incision between the median and second pair of lobes; second row with
eight to fourteen pores situated cephalad of the incision laterad of
the third pair of lobes; third row with six to twelve pores situated
one -third the distance to the cephalic margin of the pygidium; and
the fourth row with four to five pores situated two-thirds the dis-
tance to the cephalic margin of the pygidium; four groups of tubular- 5
ia; first group with short ducts extending to the first row of dorsal 1
pores and the second incision; second group laterad of the first,
ducts long, extend to the second group of dorsal pores and the third
incision; third group laterad of the second, tubules of two kinds,
long, coarse, and short, fine ones, extend to the third group of dor-f
sal pores; and the fourth group lies laterad of the third with two
kinds of tubules, and extends to the fourth group of dorsal pores.
Hosts.- Acer olanefolie. , Fraxinus alba, Hibes (sp.), osage
orange, Tilia americana, Tilie europea, and Viburnum opulus sterilise
specimens studied were collected at Chicago, Glenview, Maywood,
and Urbana
.
This species is common around Chicago, and in northern Illinois.
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Aapidiotus pernicosus.
pernicosus, Comstock, Report U.S. Dept. Agri
. ,
1886-81, 204.
pernicosus, Comstock, 2 ?.ep. Snt . Cornell Uni
. ,
1883, 65.
pernicosus, Howard, Can. Entom,, 26,lo94, 353.
pernicosus, Felt, Bull. 46, II. Y. St. Mus
. , 1901, 304.
pernicoaua, debater, Bull. 73, Oh. Exp. St., 1896, 217.
pernicuaua, Sandera, Oh. St. Uni. Bull. (8) 17, 1904, 65.
Scale of female.- Scale circular, alightly convex, 1.10 to 2.00
mm in diameter, in great part gray or dark gray, with a central
reddish, covered nipple-ahaped exuvia aurrounded by a depreaaed ring.
The depresaion aurrounding the exuvia ia characteriatic of thia
apecies
.
Female.- Body color light orange or yellow in living individuals,
circular in outline, segmentation indicated along margin by slight
indentationa ; pygidium with two pairs of well developed lobes, med-
ian lobes large, prominent, broadly rounded, notched at each corner,
and convergent at the apex; second pair of lobes one-third to one-
half aa wide aa and two-thirda aa long aa the median lobea, located
adjacent to the median pair, distinctly notched near the middle of
the oblique diatal margin, caudo-meaal anglea pointed and converging
toward the median lobes; meaal margins of the median lobes with
club-shaped thickenings j incisions with margins with thickened edges
i
lateral thickening one-half to two-thirds the size of the meaal one;
median inciaion with two plates or pectinaej second incision with
two pectinae, third incision with three pectinae ; a peg-shaped pro-
jection of the body-wall immediately laterad of the third incision;
three wide flat extensions of the body-wall one-third the distance
to the cephalic margin of the pygidium, the caudal one trifurcate,
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cephalic ones "bifurcate; dorsal setae situated at the lateral base of
each lobe, one one-third and one tw©-thirds the distance to the cephal*
ic margin of the pygidium; ventral setae on the ventral surface locat-
ed slightly laterad the corresponding dorsal setae; anterior and post-
erior basal thickenings of each aide fused forming an S^shaped
process; ealli with the transverse median plates fused with the meson;
lateral plates smaller and narrower than the median plates; circum-
genital pores wanting; two rows dorsal pores; first row contains
three to five pores, second row two to five; three paired groups of
tubularia; median group of six tubules located cephalad of the anus
witn ducts leading to the incision between the median lobes; second
group laterad of the anus, ducts lead to the second incision and the
first row of dorsal pores; third group laterad of the second, ducts
long and lead to the third incision and the second row of dorsal pores,
Hosts.- Apple, canoe birch, Cydonia japonica, Camperdown elm,
Gornus alba siberica, Cornus (sp.), grape, juneberry, osage orange,
peach, pear, plum, Prunus pissardi, Rosa rugosa, Ribes (sp.),
Rhamnus frangula , Rhamnus (sp.}» mountain ash, sweet cherry, Ulmus
americana, sumac, Wheatleii elm, and Tilia americana.
Specimens from Astoria, Belleville, Bloomington, Champaign,
Chicago, Dalton, Danvers
,
Decatur, Dix, Glenview, Hopedale, Joliet,
Kankakee, La dalle, Kell, Moline, Mount Pulaski, Mount Sterling,
ITashville, ITauvoo, ITebo, formal, Palmyra, Quincy, Roseland, Spring-
field, Texico, Virginia, Waverly, and Western Springs were studied.
This species is very destructive to the host plant and is of
great economic importance. The species is generally distributed
throughout the state, however, it is most serious in the southern
one-half.
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-.ocationa where Aapidiotua pernicoaua waa collected.
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Aspidiotus ulmi.
Aspidiotus ulmi, Johns., Bull. 111. St. Lab. U.H., 4, 189 6,?88.
Aspidiotus ulrai, oanders , Oh. St. Uni. Bull. (8) 17, 1904, 67.
Aonidella ulmi, Leonardi , Gen. e >ipec . Diaspiti, Asp., 1900, 10.
Scale of Female.- Scale circular or nearly so, slightly convex,
1.30 to 1.60 mm in diameter, light gray to tan color; tanned only
when found under an overhanging fragment of bark; exuvia orange red,
dirty gray in old specimens, slightly eccentric, covered; ventral
scale well developed, snow-white; adheres to bark after insect has
insects
been removed making presence of scale/ quite conspicuous
.
Female.- Body color light yellow in living individuals, in very
a
old specimens the body/, few shades darker, circular to oval; pygidiura
with two pairs of lobes; median lobes large, well developed, pro-
rainent , about as wide as long, mesal margins parallel for almost the
entire length of the lobe, lateral margin distinctly notched; sec-
ond pair of lobes small or rudimentary; incision between the median
lobes small; second incision laterad the median lobes deep and nar-
row; third incision cephalo-laterad of the seLcond, aa wide as but
much more shallow than the second; a pair of small chitinous thick-
enings in the incision between the median pair of lobes; a pair of
paraphyses-like thickenings in the second incision, the mesal one
about three times as large as the lateral, and balloon-shaped,; a
pair in the third incision, mesal one distinctly curved at its meso-
cephalic end, and much longer and wider than the lateral one; plates
and pectinae absent between the median pair of lobes; a >air of
. raeso-
plates extending /saudad of the second incision; and four plates
cephalo-laterad of the third incision; dorsal setae large, prominent
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one at the lateral basse of the median lobes, one between the second
and the third incision, and two laterad of the third incision; the
ventral setae located on the ventral surface slightly laterad of the
corresponding dorsal setae, excipt the one on the median pair of
lobes; circumgenital pores wanting; oasal thickenings with the ant-
erior and posterior plates of each side fused, the caudal / with
a distinct arm extending caudo-laterad; calli with median plates
separate, arranged in a subtransverse row parallel with the cephalic
three or four pores located cephalad of the second incision; second
with five 'to eight pores located cephalad of the third incision; and
the third row with four to six pores located caudo-mesad of the
fourth dorsal setae; three distinct groups of tubularia; first group
situated caudo-mesad of the basal thickenings, tubules long, slender
and extend to the first row of dorsal pores ;second group laterad of
the basal thickenings „ tubules long, slender, and extent to the sec-
ond row of dorsal pores; third group cephalo-laterad of the second
tubules long, slender, and extend to tne third row of dorsal pores.
hosts.- ooft maple, catalpa, Ulmus americana.
specimens collected at Champaign and Urbana were studied.
This species was found in uhampaign and Urbana near the
University campus iieavily infesting the trunk of the host . The
presence of the scale is made very conspicuous by the presence of
the white ventral scale which adheres to the bark of the host after
tne insect has been removed. The species is probably not generally
distributed over the state, and is not of any great economic im-
portance .
ortion
margin of the pygidium; three rows dorsal pores; first row with
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liOcationa where Aspidiotus ulmi was collected.
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Chrysomphalus obscurus.
Aspidiotus obscurus , Gorast . , Rep. U.S. Dept. Ag., 1880, 303.
Aspidiopus obscurus, Hunter, i-ana. Uni . Quarterly, 8, lb99 , 7.
Aspidiotus obscurus
.
Hunter, Hans. Uni. Quarterly, 9, 19 r0,107.
Chrysorophalus obsgurus
,
oan., Oh. Uni. 3ull
. (80 17, 1904, 72.
ocale of female.- ocale circular, slightly convex, 2.75 to
3.00 mm in diameter, dark gray in color* exuvia slightly eccentric,
nipple-like and surrtmnded by a rather indistinct ring, ventral
scale distinct*
Female.- Body reddish brown in living individuals, 2.50 to
2.80 mm long, 2.66 to 2.30 mm wide, segmentation of tne body in-
distinct, distinct division uetween the pygidiura and the remainder
of the body; pygidium with three pairs of well developed lobes;
median lobes large, broadly rounded at the apex, mesal margins
fused for about two-thirds their length, distal margin witn a slight
lateral notch; second pair of lobes subequal to the median pair,
distal margin bluntly pointed, lateral margin oblique and with four
or five distinct notches; third pair of lobes as long as but slight-
ly narrower than the second pair, distal margin bluntly pointed,
lateral margin oblique with three small indistinct notches: pygidial
margin with a thickened dentate lobe-like projection laterad of the
third pair of lobes; pygidium with seven paraphyses on each side;
two uetween tne median and the -second pair of lobes, the mesal one
twice as long as the lateral, three between the second and the thifidj
pair of lobes, the lateral and mesal about one-half as long as the
middle one, and a pair of subequal ones laterad of the third pair of
lobes; a pair of thickened paraphyses-like proeesses between
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the bases of vhe median lobes; a single bifurcated or trifurcated
pectinae between the median lobes, one between the median and the
second pair of looes, two between the second and third pair, and
two coarsely furcated ones laterad of the third pair of lobes; a
dorsal seta at the lateral base of the median lobe, one at the base
of the second lobe, one laterad the third incision, and one near
the middle of the pygidial margin; ventral setae located on the ven-
tral surface laterad of their corresponding dorsal setae; five
groups of circumgenital pores; median group of three to six orifices,
anterior laterals eight to twelve, posterior laterals five to seven;
three rows of dorsal pores, anterior group of the first row wanting,
posterior group consists of four to six orifices, second row con-
sists of twelve to thirty-four orifices, divided into two groups ,
pores in the posterior group are round and those in the anterior
group are oval, third row contains four to eight orifices divided in
to two* groups; three paired groups of tucularia, the median group
with short ducts which extend to the first group of dorsal pores,
ducts of the second group are long and extend to the second group
of dorsal pores and the second incision, and the third group con-
sists of about one-half as many tubules as the second, ducts sim-
ilar in form to those in the second group and extend to the third
gr r uo of dorsal pores and , the third incision; basal thickenings
indistinct and in two groups; calli with median plates long,
straight, and transverse, lateral plates sinuate, subequal in
length to the median and oblique to them.
Hosts.- Chestnut oak, hickory, white oak, black oak, oak (sp.)

Specimens from Ma comb
,
Millstadt, ITormal, Eiehl, Starved
Rock, and Texico were studied.
This species ia found generally throughout the state and
occurs abundantly in the forests. It does not appear to do a
great deal of damage or even to seriously retard the growth of the
host plant
.
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Locations where Ohrysomphalus obscurua was collected.
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VIII . ACQn 7/L5DGBH3ITT3 .
This investigation was carried on under the direction of Dr.
A.D. MacGillivray and to him I am indebted for many valuable sug-
gestions and the unlimited use of his unpublished table for the
classification of the Coccidae. To Dr. J.W. Folsom I owe many
thanks for thea assistance he has at times given me. I am
especially indebted to Dr. 3 .A. Forbes for the free access to the
collection of Coccidae in the Illinois otate Laboratory of JTatural
History. I am also indebted to Mr. ?.A. Glenn for specimens of
the Coccidae which he has given me.
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Explanation of Plate Ho. 1. (Aspidiotus sp.
1 anus.
2 basal thickenings
.
3 calli.
4 cir cumgenital pores.
5 dorsal pores.
6 incisions.
7 lobes.
b marginal pore.
9 raelian lobe.
10 median incision.
11 paraphyses.
12 pectinae.
13 seta.
14 tubularia
.
15 vagina.
16 spiracle.
17 mouth-parts.
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Explanation of Plate No. 2% ( Chionaspis sp.
1 rudimentary antenna.
2 parastigmatic pores.
3 spiracle.
4 rostrum.
5 mouth-parts.
6 circumgenital pores.
7 dorsal pores .
8 vagina.
9 anus.
10 micropores.
11 tubularia of dorsal pores
.
12 dorsal pores.
13 seta.
14 chitinous thickenings
15 plate.
16 plate.
17 median lobe.
18 median incision.
19 titbularia of the nicropores.
2n tubularia.
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